
COMPARING GLOBAL POSITIONING SYSTEM (GPS) TOOLS

WI DNR – Comparing Global Positioning System (GPS) Tools (02/09/01)

:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

&203$5,1*
*/2%$/�326,7,21,1*�6<67(0

�*36��722/6

6HOHFWLQJ�WKH�ULJKW�WRRO�IRU�WKH�MRE�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�*36�LVVXHV�GHVFULEHG�LQ�WKLV�GRFXPHQW��SOHDVH�FRQWDFW�

7KLV�LV�D�FRPSDQLRQ�GRFXPHQW�WR�'15·V�/RFDWLRQDO�'DWD�6WDQGDUGV�
:�7KLV�GRFXPHQW�DQG�'15·V�*OREDO�3RVLWLRQLQJ�6\VWHP��*36��$FFXUDF\�5HSRUW

DUH�ERWK�DYDLODEOH�IRU�GRZQORDGLQJ�YLD�WKH�,QWHUQHW�
KWWS���ZZZ�GQU�VWDWH�ZL�XV�RUJ�DW�HW�JHR�ORFDWLRQ�JSVBLQIR�KWPO

/LVD�0RUULVRQ
*,6�'DWD�6SHFLDOLVW

PRUULOD#GQU�VWDWH�ZL�XV

5REHUW�%XVFK
*,6�$QDO\VW

EXVFKE#GQU�VWDWH�ZL�XV

1HLWKHU�WKH�6WDWH�RI�:LVFRQVLQ�� WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV� �'15��� QRU�DQ\�RI� LWV�HPSOR\HHV
VKDOO� EH� KHOG� OLDEOH� IRU� DQ\� LPSURSHU� RU� LQFRUUHFW� XVH� RI� WKH� LQIRUPDWLRQ� GHVFULEHG� DQG�RU� FRQWDLQHG
KHUHLQ��RU�IRU�DQ\RQH·V�XVH�RI�WKH�LQIRUPDWLRQ���7KH�'15�SURYLGHV�WKLV�LQIRUPDWLRQ�RQ�DQ�´DV�LVµ�EDVLV�
$OO� ZDUUDQWLHV� RI� DQ\� NLQG�� H[SUHVV� RU� LPSOLHG�� LQFOXGLQJ� ´ILWQHVV� IRU� D� SDUWLFXODU� SXUSRVHµ� DUH
GLVFODLPHG���$GGLWLRQDO� LQIRUPDWLRQ�DERXW�DSSOLFDEOH�OHJDO�LVVXHV�FDQ�EH�DFFHVVHG�RQ�'15·V�ZHEVLWH�DW�
ZZZ�GQU�VWDWH�ZL�XV�RUJ�OHJDO�:HE6LWH/HJDO,QIRUPDWLRQ�KWP�



COMPARING GLOBAL POSITIONING SYSTEM (GPS) TOOLS

WI DNR - Comparing Global Positioning System (GPS) Tools (02/09/01)

7$%/(�2)�&217(176

,� %$&.*5281'�,1)250$7,21 �����������������������������������������������������������������������������

�� :+$7�,6�*36" ������������������������������������������������������������������������������������������������������������������������������������������������������������������������ �
�� $%287�7+,6�'2&80(17 ���������������������������������������������������������������������������������������������������������������������������������������������������
�� 6(/(&7,1*�7+(�5,*+7�'$7$�&2//(&7,21�722/�)25�7+(�-2%�������������������������������������������������������������������
�� &+$5$&7(5,67,&6�2)�*36�722/6�$1'�'$7$��������������������������������������������������������������������������������������������������������
�� 27+(5�'$7$�&2//(&7,21�722/6�86('�,1�'15 ��������������������������������������������������������������������������������������������������

,,� �*36�5(&(,9(5�*5$'(6 ������������������������������������������������������������������������������������

�� 5(&5($7,21$/�*5$'(�*36�����������������������������������������������������������������������������������������������������������������������������������������������
�� 0$33,1*�5(6285&(�*5$'(�*36 ������������������������������������������������������������������������������������������������������������������������������������
�� 6859(<�*5$'(�*36 ���������������������������������������������������������������������������������������������������������������������������������������������������������������
�� &203$5,1*�*36�5(&(,9(5�*5$'(6 �����������������������������������������������������������������������������������������������������������������������������

,,,���*36�$&&85$&<�&216,'(5$7,216����������������������������������������������������������������������

�� '()$8/7�6(77,1*6�7+$7�$))(&7�*36�'$7$�$&&85$&< ���������������������������������������������������������������������������������
$� 3RVLWLRQ�'LOXWLRQ�RI�3UHFLVLRQ��3'23� �����������������������������������������������������������������������������������������������������������������������������
%� (OHYDWLRQ�0DVN�$QJOH�����������������������������������������������������������������������������������������������������������������������������������������������������������
&� 1XPEHU�RI�3RLQWV�&ROOHFWHG�9HUVXV�'DWD�&ROOHFWLRQ�5DWH ���������������������������������������������������������������������������������������
'� 2IIVHWV�WR�$GGUHVV�0XOWLSDWK�(UURUV���������������������������������������������������������������������������������������������������������������������������

�� ',))(5(17,$/�&255(&7,21�72�,03529(�*36�'$7$�$&&85$&<������������������������������������������������������������������
$� 3RVW�3URFHVVLQJ�'LIIHUHQWLDO�&RUUHFWLRQ�����������������������������������������������������������������������������������������������������������������������
%� 5HDO�WLPH�'LIIHUHQWLDO�&RUUHFWLRQ�����������������������������������������������������������������������������������������������������������������������������������

,9���27+(5�*36�&+$5$&7(5,67,&6�72�&216,'(5���������������������������������������������������������

�� 180%(5�2)�&+$11(/6�������������������������������������������������������������������������������������������������������������������������������������������������������
�� 0(025<��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�� *36�32:(5�6285&(�������������������������������������������������������������������������������������������������������������������������������������������������������������
�� '$7$�',&7,21$5<�2)�)($785(�$775,%87(6�	�5(&(,9(5�.(<3$'�����������������������������������������������������������

$� /RDGLQJ�D�&XVWRPL]HG�'DWD�'LFWLRQDU\�RI�)HDWXUH�$WWULEXWHV�����������������������������������������������������������������������������
%� *36�5HFHLYHU�.H\ERDUG�.H\SDG�2SWLRQV ���������������������������������������������������������������������������������������������������������������������

�� (;3257,1*�*36�'$7$�,1�$�*,6�)250$7 �������������������������������������������������������������������������������������������������������������� ��
�� &86720,=('�&225',1$7(�6<67(06��352-(&7,216��'$7806�63+(52,'6 ����������������������������������� ��

9� *36�5(&(,9(5�*5$'(�´'(&,6,21�75((µ�������������������������������������������������������������� ��

9,���0,1,080�5(48,5(0(176�)25�0$33,1*�5(6285&(�*5$'(�*36 ������������������������������� ��

9,,� )8785(�*36�75(1'6 ��������������������������������������������������������������������������������� ��

9,,,� (;7(51$/�6285&(6�2)�*36�,1)250$7,21������������������������������������������������������ ��

,;� 67$1'$5'�*36�'$7$�&2//(&7,21�0(7+2'�&2'(6��������������������������������������������� ��

;� */266$5<�2)�*36�7(506 ������������������������������������������������������������������������������ ��

;,� 5()(5(1&(6�������������������������������������������������������������������������������������������� ��



COMPARING GLOBAL POSITIONING SYSTEM (GPS) TOOLS

WI DNR – Comparing Global Positioning System (GPS) Tools (02/09/01) Page 1

,� %$&.*5281'�,1)250$7,21

�� :+$7�,6�*36"

*OREDO�3RVLWLRQLQJ�6\VWHP��*36��LV�D�FRQVWHOODWLRQ�RI����VDWHOOLWHV��HDFK�RI�ZKLFK�RUELWV�(DUWK�RQFH
HYHU\�WZHOYH�KRXUV���7KH�8�6��'HSDUWPHQW�RI�'HIHQVH��'2'��RSHUDWHV�DQG�PDLQWDLQV�WKHVH�*36
VDWHOOLWHV���(DFK�VDWHOOLWH�FRQWDLQV�D�KLJK�SUHFLVLRQ�DWRPLF�FORFN�DQG�VHYHUDO�WUDQVPLWWHUV�WKDW
FRQVWDQWO\�VHQG�UDGLR�VLJQDOV�EDFN�WR�(DUWK���7KHVH�VLJQDOV�FRPPXQLFDWH�WKH�VDWHOOLWH·V�XQLTXH
LGHQWLILFDWLRQ�FRGH��KHDOWK��DQG�SRVLWLRQ�LQ�VSDFH�

UDGLR�VLJQDOV�IURP�VDWHOOLWHV
VHQW�WR�UHFHLYHUV�RQ�(DUWK

EDVH�VWDWLRQ URYHU�UHFHLYHU

VSHFLDO�VRIWZDUH�XVHV�EDVH�VWDWLRQ�GDWD�WR�FRUUHFW�URYHU�GDWD

SRVW�SURFHVVLQJ�GLIIHUHQWLDO�FRUUHFWLRQ

UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ

FRUUHFWLRQ�GDWD�IURP�EDVH�VWDWLRQ

VHQW�E\�UDGLR�VLJQDOV�WR�URYHU

*36�´URYHUµ�DQG�´EDVH�VWDWLRQµ�XQLWV�LQ�WKH�ILHOG�UHFHLYH�WKHVH�VDWHOOLWH�VLJQDOV�DQG�XVH�WKHP�WR
FDOFXODWH�SRVLWLRQV���$OO�*36�UHFHLYHUV�FROOHFW�WKH�ORFDWLRQV�RI�UHDO�ZRUOG�IHDWXUHV��UHSUHVHQWHG�DV
SRLQWV��OLQHV�RU�DUHDV���DQG�VRPH�FDQ�DOVR�VWRUH�GHVFULSWLYH�GDWD��RU�DWWULEXWHV��DERXW�WKHVH
IHDWXUHV�
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�� $%287�7+,6�'2&80(17

7KH� (QWHUSULVH� 'DWD�0DQDJHPHQW� 6HFWLRQ� DQG� *,6�0DSSLQJ� DQG� $QDO\VLV� 6HUYLFHV� 6HFWLRQ� KDYH
GHYHORSHG�WKLV�JXLGDQFH�GRFXPHQW�WR�KHOS�'15�SURJUDP�VWDII�ZKR�DUH�FRQVLGHULQJ�WKH�XVH�RI�*36
WRROV�WR�FROOHFW�IHDWXUH�ORFDWLRQ�GDWD���,W�SUHVHQWV�VHYHUDO�PDMRU�LVVXHV�DQG�FKDUDFWHULVWLFV�IRU�\RX
WR�FRQVLGHU�ZKHQ�FRPSDULQJ��DQG�XOWLPDWHO\�VHOHFWLQJ��DQ�DSSURSULDWH�*36�WRRO���:H�ZLOO�UHYLHZ�WKH
FRQWHQWV� RI� WKLV� GRFXPHQW� UHJXODUO\�� DQG� UHYLVH� WKHP� DV� QHFHVVDU\�� WR� UHIOHFW� FKDQJLQJ� '15
EXVLQHVV�QHHGV��QHZ�WHFKQRORJ\��DQG�WKH�GHYHORSPHQW�RI�UHODWHG�VWDQGDUGV�DQG�JXLGDQFH���:KLOH�WKLV
GRFXPHQW�GRHV�QRW�HQGRUVH�DQ\�SDUWLFXODU�*36�SURGXFW�RU�PDQXIDFWXUHU��LW�GRHV�UHIHUHQFH�H[WHUQDO
VRXUFHV�RI�*36�LQIRUPDWLRQ��ZKHUH�DSSURSULDWH���7KH�PRVW�FXUUHQW�YHUVLRQ�RI�WKLV�GRFXPHQW�LV�DOVR
SRVWHG�RQ�WKH�,QWUDQHW��KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�JHR�ORFDWLRQ�ORFDWLRQBLQGH[�KWPO�

�� 6(/(&7,1*�7+(�5,*+7�'$7$�&2//(&7,21�722/�)25�7+(�-2%

$�'15�SURJUDP�LQWHQGLQJ�WR�FROOHFW�WKH�ORFDWLRQV�RI�UHDO�ZRUOG�IHDWXUHV�PXVW�FKRRVH�D�WRRO�FDSDEOH
RI�FDSWXULQJ�GDWD�WKDW�DGHTXDWHO\�VXSSRUW�LWV�EXVLQHVV�QHHGV���7KH�SURJUDP·V�UHVRXUFHV��H�J���VWDII�
KDUGZDUH�� VRIWZDUH��PXVW�DOVR�EH�VXIILFLHQW� WR� VXSSRUW� WKH� XVH�DQG�PDLQWHQDQFH� RI� WKH� VHOHFWHG
GDWD� FROOHFWLRQ� WRRO�� � 7KHUHIRUH�� FKRRVLQJ� WKH� ULJKW� GDWD� FROOHFWLRQ� WRRO� IRU� D� VSHFLILF� SURMHFW
UHTXLUHV�VHULRXV�FRQVLGHUDWLRQ�RI�WKH�IROORZLQJ�

• $QWLFLSDWHG�XVHV�RI�WKH�IHDWXUH�ORFDWLRQ�DQG�DWWULEXWH�GDWD�WR�EH�FROOHFWHG�
• 3URJUDP�GDWD�DFFXUDF\�UHTXLUHPHQWV�IRU�WKH�GDWD�WR�EH�FROOHFWHG�
• $YDLODEOH�SURJUDP�UHVRXUFHV�WR�VXSSRUW�GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ�DFWLYLWLHV�
• 7\SH��QXPEHU��DQG�RWKHU�FKDUDFWHULVWLFV�RI�IHDWXUHV�WR�EH�ORFDWHG�
• &KDUDFWHULVWLFV��H�J���UXUDO�YV��XUEDQ��UHPRWH�YV��QHDUE\��RI�WKH�GDWD�FROOHFWLRQ�VLWH�
• 1HHG�WR�LGHQWLI\�DQG�XVH�H[LVWLQJ�IHDWXUH�ORFDWLRQ�RU�DWWULEXWH�GDWD�
• 1HHG�WR�LGHQWLI\�DQG�XVH�H[LVWLQJ�GDWD�FROOHFWLRQ�SURFHGXUHV�RU�VWDQGDUGV�
• 7\SH�RI�IHDWXUH�DWWULEXWH�GDWD�WR�EH�FROOHFWHG
• +RZ�WKH�IHDWXUHV�WR�EH�ORFDWHG�ZLOO�EH�UHSUHVHQWHG��L�H���DV�SRLQWV��OLQHV��RU�DUHDV��

�� &+$5$&7(5,67,&6�2)�*36�722/6�$1'�'$7$

*36� GDWD� DUH� XVHG� IRU� PDQ\� GLIIHUHQW� UHVRXUFH� LQYHQWRU\�� PDQDJHPHQW�� DQG� WUDFNLQJ� SXUSRVHV
ZLWKLQ� '15�� DQG� RWKHU� DJHQFLHV� DQG� RUJDQL]DWLRQV�� � 7KH� EHQHILWV� RI� XVLQJ� *36� WRROV� WR� FROOHFW
IHDWXUH�ORFDWLRQV�DQG�DWWULEXWHV�LQ�WKH�ILHOG�LQFOXGH�

½ &DSWXUH�PRUH� DFFXUDWH� ILHOG�GDWD� IRU�PDSSLQJ� DQG� DQDO\VHV�� �$VVXPLQJ� \RX� XVH� UHFRPPHQGHG
GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ�WHFKQLTXHV��*36�GDWD�FDQ�EH�DFFXUDWH�WR���PHWHUV�RU� OHVV�� �$W
WKLV�WLPH��QR�RWKHU�GDWD�FROOHFWLRQ�WRRO�RU�PHWKRG�FRPPRQO\�XVHG�ZLWKLQ�'15�SURGXFHV�GDWD�ZLWK
WKLV�OHYHO�RI�SRVLWLRQDO�DFFXUDF\���*36�ORFDWLRQV�DUH�DOVR�UHFRUGHG�LQ�WKH�ILHOG��ZKLFK�PHDQV�WKDW
\RX�FDQ�FROOHFW�RWKHU�RQ�VLWH�LQIRUPDWLRQ�DW�WKH�VDPH�WLPH�

½ &ROOHFW� YHUWLFDO� GDWD�� � 6XUYH\� JUDGH� *36� WRROV� DUH� XVHG� WR� FROOHFW� KLJKO\� DFFXUDWH� YHUWLFDO
ORFDWLRQV� RI� IHDWXUHV�� � <RX� FDQ� DOVR� XVH� PDSSLQJ�UHVRXUFH� JUDGH� *36� UHFHLYHUV� WR� FROOHFW
YHUWLFDO� GDWD�� EXW� WKHVH� GDWD� DUH� JHQHUDOO\� ���� WLPHV� OHVV� DFFXUDWH� WKDQ� KRUL]RQWDO� GDWD
FROOHFWHG�ZLWK�WKH�VDPH�UHFHLYHU�
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½ /RFDWH�IHDWXUHV�QRW�YLVLEOH�RQ�PDSV��SKRWRJUDSKV��RU�RWKHU�´EDVHµ�VRXUFHV���<RX�FDQ�XVH�*36�WR
FROOHFW� WKH� ORFDWLRQV�RI�IHDWXUHV� �H�J��� WUDLO� VLJQV�� WKDW� DUH� WRR�VPDOO�EH� YLVLEOH�RQ� D� VWDQGDUG
PDS��DHULDO�SKRWRJUDSK��RU�RWKHU�EDVH�VRXUFH���*36�FDQ�DOVR�EH�XVHG�WR�ORFDWH�IHDWXUHV�WKDW�DUH
KLGGHQ� E\� REVWDFOHV� �H�J��� WUHHV�� EXLOGLQJV�� RU� WKDW� ZHUH� EXLOW� �H�J��� URDGV�� DIWHU� D� PDS�
SKRWRJUDSK��RU�RWKHU�EDVH�VRXUFH�ZDV�FUHDWHG�FRPSLOHG�

½ ,QFUHDVH� WKH� HIILFLHQF\� RI� ILHOG� GDWD� FROOHFWLRQ�� � ,Q� VRPH� FDVHV�� *36� FDQ� UHSODFH� VRPH
WUDGLWLRQDO� ILHOG� PDSSLQJ� WRROV�WHFKQLTXHV�� VXFK� DV� WKRVH� WKDW� UHO\� RQ� FRPSDVVHV� DQG� SDSHU
PDSV�� � *36� UHFHLYHUV� ZLWK� UHDO�WLPH� FDSDELOLWLHV� FDSWXUH� KLJKO\� DFFXUDWH� [�\� FRRUGLQDWHV� IRU
SRLQW� IHDWXUHV� DOPRVW� LQVWDQWDQHRXVO\�� � <RX� FDQ� FUHDWH� DQG� ORDG� FXVWRPL]HG� GDWD� GLFWLRQDULHV
�L�H���PHQXV�RU� OLVWV�RI�IHDWXUH�DWWULEXWHV��RQ�VRPH�*36�UHFHLYHUV�WR� VLPSOLI\�DQG�VWDQGDUGL]H
FROOHFWLRQ�RI�WKHVH�GDWD���'HSHQGLQJ�RQ�WKH�SDUWLFXODU�SURMHFW��XVH�RI�*36�WRROV�PD\�UHGXFH�WKH
DPRXQW�RI�HTXLSPHQW�DQG�VWDII�QHHGHG�LQ�WKH�ILHOG���)LQDOO\��\RX�FDQ�FROOHFW�*36�GDWD�E\�ZDONLQJ
RU�PRXQWLQJ�D�*36�DQWHQQD�RQ�WKH�URRI�RI�D�YHKLFOH�DQG�GULYLQJ�WR��DORQJ��RU�DURXQG�D�IHDWXUH�

½ 1DYLJDWH� WR� D� VLWH� RU� IHDWXUH� RI� LQWHUHVW�� � <RX� FDQ� XVH� *36� WRROV� WR� QDYLJDWH� WR� D� VLWH� E\
HQWHULQJ� LWV� [�\� FRRUGLQDWHV� �H�J��� /DWLWXGH�/RQJLWXGH��� HYHQ� LI� \RX� KDYH� QHYHU� EHHQ� WKHUH
EHIRUH���6HYHUDO�'15�SURJUDPV�XVH�WKLV�*36�IXQFWLRQDOLW\��IRU�H[DPSOH��WR�UHWXUQ�WR�WKH�VDPH
VDPSOLQJ� SRLQW� RYHU� WLPH�� DQG� WR� FRRUGLQDWH� ODZ� HQIRUFHPHQW� VXUYHLOODQFH� DLU� SDWUROV� ZLWK
RIILFHUV�RQ�WKH�JURXQG�RU�LQ�ERDWV�

�� 27+(5�'$7$�&2//(&7,21�722/6�86('�,1�'15

2WKHU�GDWD�FROOHFWLRQ�WRROV��L�H���QRQ�*36��FRPPRQO\�XVHG�LQ�'15�DUH�OLVWHG�EHORZ���3OHDVH�UHIHU�WR
WKH�FRPSDQLRQ�GRFXPHQW��/RFDWLRQ�0DWWHUV��/RFDWLRQDO�'DWD�%DVLFV�� IRU�PRUH� LQIRUPDWLRQ�DERXW
WKHVH�WRROV�DQG�WHFKQLTXHV�

½ 'LJLWL]LQJ�RQ�WDEOH�IURP�SDSHU�RU�ILOP�PHGLD�� �7KH�ORFDWLRQV�DQG�DWWULEXWHV�RI�PDQ\�UHDO�ZRUOG
IHDWXUHV�FDQ�EH�FROOHFWHG�RQ�D�´GLJLWL]LQJ�WDEOHµ�IURP�PDSV��SKRWRJUDSKV��RU�RWKHU�EDVH�VRXUFHV�
7KH�DFFXUDF\�RI�WKHVH�GDWD�LV�SULPDULO\�GHSHQGHQW�RQ�WKH�VFDOH�RI�WKH�VRXUFH�

½ 'LJLWL]LQJ�RQ�VFUHHQ�IURP�GLJLWDO�GDWD�� �0DQ\�'15�VWDII�GLJLWL]H� WKH� ORFDWLRQV�RI� IHDWXUHV�RQ
WKHLU� FRPSXWHU� VFUHHQV� XVLQJ� VFDQQHG� WRSRJUDSKLF� PDSV�� VSHFLILFDOO\� ���������VFDOH� GLJLWDO
UDVWHU�JUDSKLFV��'5*V���RU�GLJLWDO�RUWKRSKRWRV��'23V��DV�WKH�EDFNGURS�

• '5*V� DUH� GLJLWDO� YHUVLRQV� RI� 8�6�� *HRORJLFDO� 6XUYH\� �86*6�� ����PLQXWH� SDSHU� TXDGUDQJOH
PDSV� DQG� DUH� DYDLODEOH� VWDWHZLGH�� � ,QIRUPDWLRQ� DERXW� '5*V� DYDLODEOH� ZLWKLQ� '15� FDQ� EH
IRXQG�RQ�WKH�,QWUDQHW�DW��KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�*(2�GUJ�KWPO�

• '23�FRYHUDJH�IRU�:LVFRQVLQ�LV�QRW�\HW�FRPSOHWH���%XW��'23V�DUH�RIWHQ�PRUH�XS�WR�GDWH�WKDQ
RWKHU�VRXUFHV��DQG�KDYH�KLJKHU�UHVROXWLRQ�DQG�JUHDWHU�SRWHQWLDO�DFFXUDF\�� �$�PDS�RI�'23V
DYDLODEOH�LQ�'15�FDQ�EH�DFFHVVHG�DW��KWWS���LQWUDQHW�LQW�DW�(7�*(2�GRSV�PUVLGBVWDW�KWPO�
2QH�FRPPRQ�SUREOHP�HQFRXQWHUHG�ZKLOH�XVLQJ�'23V� LV� WKDW� ODQGPDUNV�PD\�EH�GLIILFXOW� WR
ILQG��HVSHFLDOO\�LQ�DUHDV�RI�KHDY\�YHJHWDWLRQ�

½ *HR�FRGLQJ���6WUHHW�DGGUHVV��PDQDJHPHQW�XQLW�LGHQWLILHU��DQG�3XEOLF�/DQG�6XUYH\�6\VWHP��3/66�
GHVFULSWLRQ� �H�J��� 7���1� 5���(� 1:� RI� 1(� 6HFWLRQ� ���� DUH� H[DPSOHV� RI� ´UHODWLYH� UHIHUHQFLQJ
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V\VWHPVµ�� � 7KHVH� IHDWXUH� ORFDWLRQV� DUH� FRQVLGHUHG� ´UHODWLYHµ� EHFDXVH� DOO� IHDWXUHV� ZLWKLQ� WKH
VDPH�´XQLWµ��H�J���3/66�ò�ò�VHFWLRQ��DUH�DVVLJQHG�WKH�VDPH�LGHQWLILHU��RU�JHR�FRGH��HYHQ�WKRXJK
WKH\�PD\�DFWXDOO\�EH�ORFDWHG�DQ\ZKHUH�ZLWKLQ�WKDW�XQLW���*HR�FRGHG�IHDWXUH�ORFDWLRQV�DUH�XVXDOO\
OHVV� DFFXUDWH� WKDQ� ORFDWLRQV� FROOHFWHG� XVLQJ� RWKHU� WRROV�PHWKRGV�� ZLWK� DFFXUDF\� SULPDULO\
GHSHQGHQW�RQ�WKH�VL]H�DQG�FRQILJXUDWLRQ�RI�WKH�UHODWLYH�UHIHUHQFLQJ�V\VWHP�XQLW�� �,QIRUPDWLRQ
DERXW�'15·V�DGGUHVV�DQG�3/66�JHR�FRGLQJ�WRROV�LV�DYDLODEOH�RQ�WKH�/RFDWLRQ�0DWWHUV�KRPHSDJH�
KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�*(2��

½ 2WKHU�´LQ�ILHOGµ�DQG�´LQ�RIILFHµ�GDWD�FROOHFWLRQ�WRROV�DQG�WHFKQLTXHV���2WKHU�GDWD�FROOHFWLRQ�WRROV
DQG�WHFKQLTXHV�DUH�XVHG�WR�PHHW�VSHFLILF�SURJUDP�QHHGV�DQG�UHTXLUHPHQWV�

,,� *36�5(&(,9(5�*5$'(6

$�FLYLOLDQ�*36�UHFHLYHU�LV�JHQHUDOO\�FDWHJRUL]HG�DV�����UHFUHDWLRQDO�JUDGH������PDSSLQJ�UHVRXUFH
JUDGH��RU�����VXUYH\�JUDGH��EDVHG�RQ�LWV�IXQFWLRQDOLW\���7KH�FKDUDFWHULVWLFV�RI�HDFK�RI�WKHVH�*36
´JUDGHVµ�DUH�EULHIO\�GHVFULEHG�EHORZ��DQG�WKHQ�OLVWHG�LQ�D�WDEOH�IRU�HDVLHU�FRPSDULVRQ�

�� 5(&5($7,21$/�*5$'(�*36

5HFUHDWLRQDO� JUDGH� *36� UHFHLYHUV� DUH� WKH� OHDVW� H[SHQVLYH� DQG� WKH� VLPSOHVW� WR� XVH�� EHFDXVH� WKH\
KDYH�OHVV�IXQFWLRQDOLW\��DQG�OHVV�DVVRFLDWHG�VRIWZDUH�DQG�KDUGZDUH���WKDQ�WKH�RWKHU�JUDGHV���$V�WKH
QDPH� LPSOLHV�� WKHVH� ´KDQGKHOGµ� *36� UHFHLYHUV� DUH� LQWHQGHG� SULPDULO\� IRU� UHFUHDWLRQDO� SXUSRVHV�
:LWKLQ�'15�� UHFUHDWLRQDO� JUDGH� *36� UHFHLYHUV� KDYH� EHHQ� XVHG� IRU� D� IHZ� VSHFLILF� QDYLJDWLRQ� DQG
VXUYHLOODQFH�SXUSRVHV�EHFDXVH�WKH\�FDQ� TXLFNO\�FROOHFW� WKH�[�\� FRRUGLQDWHV� RI� SRLQW� IHDWXUHV�� DQG
FDQ�EH�XVHG�WR�SUH�SODQ�URXWHV�DQG�RU�QDYLJDWH�WR�VSHFLILF�ORFDWLRQV�XVLQJ�ZD\SRLQWV���7KH\�DUH�QRW�
KRZHYHU��UHFRPPHQGHG�IRU�PRVW�GDWD�ILHOG�FROOHFWLRQ�RU�PDSSLQJ�DFWLYLWLHV�ZLWKLQ�'15�� �6RPH�RI
WKH� PRUH� H[SHQVLYH� UHFUHDWLRQDO� JUDGH� UHFHLYHUV� DOVR� FRPH� ZLWK� D� UDGLR� UHFHLYHU� IRU� UHDO�WLPH
GLIIHUHQWLDO�FRUUHFWLRQ�RI�GDWD�

�� 0$33,1*�5(6285&(�*5$'(�*36

,W�LV�UHFRPPHQGHG�WKDW�'15�SURJUDPV�XVH�D�PDSSLQJ�UHVRXUFH�JUDGH�*36�WR�FROOHFW�GDWD�WKDW�ZLOO
RU� PD\� EH� XVHG� LQ� D� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHP� �*,6�� IRU� PDSSLQJ� RU� DQDO\VLV� SXUSRVHV�
0DSSLQJ�UHVRXUFH�*36�WRROV�FDSWXUH�GDWD�RI�KLJKHU�SRVLWLRQDO�DFFXUDF\�WKDQ�UHFUHDWLRQDO�XQLWV��DQG
DOO� KDYH� SRVW�SURFHVVLQJ� GLIIHUHQWLDO� FRUUHFWLRQ� FDSDELOLWLHV�� � 8QOLNH� UHFUHDWLRQDO� *36�� WKHVH
UHFHLYHUV�DOVR�FROOHFW� ORFDWLRQV�IRU�IHDWXUHV� UHSUHVHQWHG�DV�SRLQWV� �H�J��� VDPSOH�SRLQW��� OLQHV� �H�J��
WUDLO���DQG�DUHDV��H�J���ILHOG�ERXQGDU\����7KH�DPRXQW�RI�PDSSLQJ�UHVRXUFH�*36�HTXLSPHQW�UHTXLUHG�LQ
WKH� ILHOG� UDQJHV� IURP� ´KDQGKHOGµ� WR� ´EDFNSDFNµ� V\VWHPV�� � 7KH� PRUH� H[SHQVLYH�PDSSLQJ�UHVRXUFH
JUDGH�*36�XQLWV�DUH�GHVLJQHG�WR�����FROOHFW�DQG�VWRUH�ODUJH�YROXPHV�RI�GDWD������EH�XVHG�LQ�H[WUHPH
HQYLURQPHQWDO�FRQGLWLRQV��L�H���´UXJJHGL]HGµ���DQG�RU�����SHUIRUP�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�RI
GDWD�

�� 6859(<�*5$'(�*36

6XUYH\� JUDGH� *36� WRROV� DUH� RQO\� XVHG� IRU� YHU\� VSHFLDOL]HG� VXUYH\LQJ�UHODWHG� DFWLYLWLHV�� � )RU
H[DPSOH�� SURIHVVLRQDO� ODQG� VXUYH\RUV� XVH� WKHVH� *36� WRROV� IRU� JHRGHWLF� VXUYH\V�� DQG� WR� PHDVXUH
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HOHYDWLRQV���7KHVH�V\VWHPV�SURGXFH�GDWD�RI�WKH�KLJKHVW�KRUL]RQWDO�DQG�YHUWLFDO�SRVLWLRQDO�DFFXUDF\�
EXW�DUH�YHU\�H[SHQVLYH�DQG�FRPSOH[��VRPH�UHTXLUH�D�WUXFN�WR�FDUU\�DOO�WKH�HTXLSPHQW������7KH�XVH�RI
D�VXUYH\�JUDGH�V\VWHP�UHTXLUHV�VSHFLDOL]HG�WUDLQLQJ��DQG�RQH�RU�PRUH�GHGLFDWHG� SURJUDP�VWDII� WR
RYHUVHH�LWV�XVH�DQG�PDLQWHQDQFH���6XUYH\�JUDGH�*36�GDWD�DUH�DOZD\V�GLIIHUHQWLDOO\�FRUUHFWHG�XVLQJ
UHDO�WLPH�WHFKQLTXHV��EXW�PD\�DOVR�EH�SRVW�SURFHVVHG�WR�LQFUHDVH�WKHLU�DFFXUDF\�HYHQ�PRUH�

�� &203$5,1*�*36�5(&(,9(5�*5$'(6

5(&5($7,21$/�*5$'( 0$33,1*�5(6285&(�*5$'( 6859(<�*5$'(
3ULPDU\�8VHV
• 1DYLJDWLRQ��KXQWLQJ��ILVKLQJ�
FDPSLQJ��EDFNSDFNLQJ��KLNLQJ

• UHVRXUFH�PDSSLQJ��QDYLJDWLRQ • UHVRXUFH�PDSSLQJ��VLWH�PDSSLQJ�
VXUYH\LQJ��QDYLJDWLRQ��VWDNHRXW��
YHUWLFDO�PHDVXUHPHQW

+RUL]RQWDO�'DWD�$FFXUDF\
• ���WR����P��QR�FRUUHFWLRQ�
• ��P��UHDO�WLPH�FRUUHFWLRQ�RQO\�

• ���WR����P��QR�FRUUHFWLRQ�
• ����WR���P��UHDO�WLPH�RU�SRVW�
SURFHVVLQJ�FRUUHFWLRQ�

• ���FP��UHDO�WLPH�FRUUHFWLRQ�
• DGGLWLRQDO�SRVW�SURFHVVLQJ�PD\
LPSURYH�DFFXUDF\�WR����FP

9HUWLFDO�'DWD�$FFXUDF\
• QRW�XVHG�WR�FROOHFW�YHUWLFDO�GDWD • ��WR����P����WR���WLPHV�OHVV

DFFXUDWH�WKDQ�KRUL]RQWDO�GDWD�
• ���FP��UHDO�WLPH�FRUUHFWLRQ�
• DGGLWLRQDO�SRVW�SURFHVVLQJ�PD\
LPSURYH�DFFXUDF\�WR����FP

'LIIHUHQWLDO�&RUUHFWLRQ�2SWLRQV
• QR�SRVW�SURFHVVLQJ�FDSDELOLWLHV
• UHDO�WLPH�VRPH�UHFHLYHUV

• SRVW�SURFHVVLQJ�DOO�UHFHLYHUV
• UHDO�WLPH�VRPH�UHFHLYHUV

• UHDO�WLPH�DOO�UHFHLYHUV
• DGGLWLRQDO�SRVW�SURFHVVLQJ�WR
LPSURYH�DFFXUDF\�DOO�UHFHLYHUV

7\SH�RI�)HDWXUHV�&ROOHFWHG
• SRLQWV�RQO\ • SRLQWV��OLQHV�DQG�DUHDV • SRLQWV��OLQHV�DQG�DUHDV

�SULPDULO\�XVHG�IRU�SRLQW�GDWD��
2SWLRQ�WR�/RDG�&XVWRP�'DWD�'LFWLRQDU\�ZLWK�)HDWXUH�$WWULEXWHV
• XQDYDLODEOH�DW�WKLV�WLPH • DOO�UHFHLYHUV • DOO�UHFHLYHUV
2SWLRQ�WR�/RDG�&XVWRP�&RRUGLQDWH�6\VWHPV��3URMHFWLRQV��'DWXPV�6SKHURLGV
• VRPH�UHFHLYHUV • DOO�UHFHLYHUV • DOO�UHFHLYHUV
2SWLRQ�WR�1DYLJDWLRQ�8VLQJ�:D\SRLQWV
• DOO�UHFHLYHUV • DOO�UHFHLYHUV • QRW�SUDFWLFDO�IRU�QDYLJDWLRQ
7LPH�5HTXLUHG�WR�´/RFN�RQµ�WR�6DWHOOLWHV�EHIRUH�&ROOHFWLQJ�'DWD
• ��WR����PLQXWHV • ��WR���PLQXWHV • ��WR����PLQXWHV
1XPEHU�RI�'DWD�3RLQWV�&ROOHFWHG�6WRUHG�EHIRUH�'RZQORDG�5HTXLUHG
• ������ • �������WR������� • !������
7UDLQLQJ�5HTXLUHPHQWV
• PLQLPDO • PRGHUDWH • DGYDQFHG
&RVW
• �����WR����� • �������WR�������� • ��������WR��������
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,,,� *36�$&&85$&<�&216,'(5$7,216

<RX�FDQ�HQVXUH�WKDW�WKH�TXDOLW\�RI�\RXU�GDWD�LV�KLJK�E\�XQGHUVWDQGLQJ�WKH�VRXUFHV�RI�HUURU�WKDW�FDQ
DIIHFW�*36�GDWD«

• &RQGLWLRQV�LQ�WKH�LRQRVSKHUH�DQG�DWPRVSKHUH��H�J���VRODU�IODUHV�
• 6HOHFWLYH�DYDLODELOLW\��GLVDEOHG�E\�'2'�RQ�0D\���������
• 1XPEHU�RI�DYDLODEOH�VDWHOOLWHV�DQG�WKHLU�JHRPHWU\�DQG�KHDOWK
• *36�UHFHLYHU�GHIDXOW�VHWWLQJV��H�J���3'23��PDVN�DQJOH�
• 6LJQDO�LQWHUIHUHQFH��H�J���PXOWLSDWK�HUURUV��E\�REVWDFOHV�VXFK�DV�EXLOGLQJV�DQG�WUHHV
• 1XPEHU�RI�GDWD�SRLQWV�FROOHFWHG�IRU�D�IHDWXUH
• +RZ�DQG�LI�GDWD�DUH�GLIIHUHQWLDOO\�FRUUHFWHG
• %DVH�VWDWLRQ�XVHG�IRU�GLIIHUHQWLDO�FRUUHFWLRQ

«DQG�E\�XVLQJ�DSSURSULDWH�GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ�WHFKQLTXHV� WR�PLQLPL]H�WKHVH�VRXUFHV�RI
HUURU�� � 2EYLRXVO\�� XVHUV� FDQQRW� FRQWURO� VRPH� RI� WKH� FRQGLWLRQV� �H�J��� VRODU� IODUHV�� VHOHFWLYH
DYDLODELOLW\��VDWHOOLWH�FKDUDFWHULVWLFV��XQGHU�ZKLFK�*36�GDWD�DUH�FROOHFWHG���+RZHYHU��ZKHQ�VHOHFWLQJ
DSSURSULDWH�*36�WRROV�IRU�\RXU�SURMHFW��\RX�PXVW�FRQVLGHU�WKDW�VRPH�UHFHLYHUV�DOORZ�\RX�WR�����VHW
GHIDXOW�YDOXHV��DQG�����SHUIRUP�GLIIHUHQWLDO�FRUUHFWLRQ�WR�PLQLPL]H�WKHVH�VRXUFHV�RI�HUURU�DQG�PDNH
\RXU�*36�GDWD�DV�DFFXUDWH�DV�SRVVLEOH�

�� '()$8/7�6(77,1*6�7+$7�$))(&7�*36�'$7$�$&&85$&<

0DQ\�*36�UHFHLYHUV�OHW�\RX�VHW�FHUWDLQ�GHIDXOWV�WKDW�FDQ�DIIHFW�WKH�DFFXUDF\�RI�\RXU�GDWD���,I�\RX
DUH�LQYHVWLJDWLQJ�WKH�XVH�RI�*36�WRROV��\RX�VKRXOG�XQGHUVWDQG�WKH�EDVLF�SULQFLSOHV�GHVFULEHG�EHORZ�
DQG�FRQVLGHU�WKHP�ZKHQ�VHOHFWLQJ�D�UHFHLYHU�IRU�D�VSHFLILF�SURMHFW�

$� 3RVLWLRQ�'LOXWLRQ�RI�3UHFLVLRQ��3'23�

0RVW�*36�UHFHLYHUV�DOORZ�\RX�WR�VHW�D�GHIDXOW�3RVLWLRQ�'LOXWLRQ�RI�3UHFLVLRQ��3'23��� �7KH�3'23�LV
RQH� RI� WKH� PRVW� LPSRUWDQW� SDUDPHWHUV� LQ� *36� GDWD� FROOHFWLRQ�� DQG� LQGLFDWHV� ZKLFK� VDWHOOLWHV� DUH
DYDLODEOH�� DQG� WKH� JHRPHWU\� DPRQJ� WKHP�� � 7KH� SULQFLSOH� EHKLQG� 3'23� LV� WKDW� *36� GDWD� DUH�PRUH
DFFXUDWH�LI�����WKH�VDWHOOLWHV�DUH�HYHQO\�GLVWULEXWHG�LQ�DOO�IRXU�TXDGUDQWV�DERYH�WKH�UHFHLYHU�DQG����
WKH�VDWHOOLWHV�DUH�WKH�VDPH�GLVWDQFH�DERYH�WKH�KRUL]RQ���,Q�JHQHUDO��WKH�ORZHU�WKH�3'23�YDOXH��WKH
JUHDWHU�WKH�DFFXUDF\�RI�WKH�SRVLWLRQ�GDWD�\RX�DUH�FROOHFWLQJ���*36�UHFHLYHUV�DXWRPDWLFDOO\�FDOFXODWH
WKH� 3'23� DQG�� GHSHQGLQJ� RQ� WKH� QXPEHU� RI� FKDQQHOV� DYDLODEOH�� PD\� VHOHFW� WKH� VDWHOOLWHV� WKDW
SURGXFH�WKH�EHVW�3'23�DW�DQ\�JLYHQ�WLPH���:H�UHFRPPHQG�WKDW�\RX�VHW�\RXU�*36�UHFHLYHU�WR�VWRS
FROOHFWLQJ�GDWD�ZKHQ�WKH�3'23�LV�RYHU���

%� (OHYDWLRQ�0DVN�$QJOH

$V�PHQWLRQHG�DERYH��WKH�GLVWDQFH�RI�VDWHOOLWHV�DERYH�WKH�KRUL]RQ�LV�XVHG�WR�FDOFXODWH�3'23���0RVW
*36�UHFHLYHUV� OHW�\RX�VHW�WKH�´HOHYDWLRQ�PDVN�DQJOHµ�WR�HQVXUH�WKDW�WKH�*36�UHFHLYHU�RQO\�WUDFNV
DQG�XVHV�VDWHOOLWHV�WKDW�DUH�SRVLWLRQHG�D�VSHFLILHG�GLVWDQFH�DERYH�WKH�KRUL]RQ�� �%H�DZDUH�WKDW�\RX
PXVW�FRQVLGHU�ORFDO�WRSRJUDSK\�DQG�REVWDFOHV�EORFNLQJ�WKH�KRUL]RQ��VXFK�DV�YHJHWDWLRQ�RU�EXLOGLQJV�
ZKHQ�GHWHUPLQLQJ�DQ�DSSURSULDWH�HOHYDWLRQ�PDVN�DQJOH�� �:H�UHFRPPHQG�WKDW�\RX�VHW�WKH�HOHYDWLRQ
PDVN�DQJOH�RQ�\RXU�*36�UHFHLYHU�WR�����RU�JUHDWHU�
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&� 1XPEHU�RI�3RLQWV�&ROOHFWHG�9HUVXV�'DWD�&ROOHFWLRQ�5DWH

7KH�QXPEHU�RI�[�\�FRRUGLQDWH�UHDGLQJV�\RX�FROOHFW�IRU�D�IHDWXUH�GLUHFWO\�DIIHFWV�WKH�DFFXUDF\�RI
*36�GDWD���<RX�GHFLGH��EDVHG�RQ�\RXU�SURJUDP·V�GDWD�DFFXUDF\�UHTXLUHPHQWV��KRZ�PDQ\�UHDGLQJV��RU
KRZ�ORQJ��WKH�*36�UHFHLYHU�ZLOO�FROOHFW�GDWD�WR�UHSUHVHQW�D�IHDWXUH���%XW�EHZDUH«WKHUH�LV�D�GLUHFW
UHODWLRQVKLS�EHWZHHQ�WKH�QXPEHU�RI�SRLQWV�\RX�FROOHFW�DQG�WKH�UDWH�DW�ZKLFK�\RX�FROOHFW�WKHP�
<RX�PXVW�FDUHIXOO\�FRQVLGHU�WKH�EDODQFH�EHWZHHQ�WKHVH�WZR�IDFWRUV��HVSHFLDOO\�ZKHQ�XVLQJ�*36�WRROV
WR� ORFDWH� OLQH�DQG�DUHD� IHDWXUHV�� DQG� VHW� D�GHIDXOW�GDWD�FROOHFWLRQ� UDWH� �H�J��� RQH� SHU�VHFRQG�� RQH
HYHU\�ILYH�VHFRQGV��WKDW�VXSSRUWV�\RXU�SURJUDP·V�GDWD�DFFXUDF\�UHTXLUHPHQWV�

,Q�JHQHUDO��WKH�PRUH�UHDGLQJV�\RX�UHFRUG��WKH�PRUH�DFFXUDWH�D�IHDWXUH·V� ORFDWLRQ�ZLOO�EH�²�H[FHSW
*36� GDWD� DFFXUDF\� GRHV� QRW� VLJQLILFDQWO\� LPSURYH� DIWHU� D� ´WKUHVKROGµ� QXPEHU� RI� SRLQWV� DUH
FROOHFWHG�� � 3OHDVH� UHIHU� WR� WKH� FRPSDQLRQ� GRFXPHQW�� '15� *36� $FFXUDF\� 5HSRUW�� IRU
UHFRPPHQGDWLRQV� DERXW� WKH� QXPEHU� RI� SRLQWV� WR� FROOHFW� ZLWK� YDULRXV� UHFUHDWLRQDO� DQG
PDSSLQJ�UHVRXUFH� JUDGH�*36� UHFHLYHUV� FRPPRQO\� XVHG� LQ�'15�� � 7KHVH� SULQFLSOHV� DOVR� DIIHFW� KRZ
IDVW�\RX�PD\�ZDON�RU�GULYH�ZKHQ�FROOHFWLQJ�GDWD�IRU�OLQH�DQG�DUHD�IHDWXUHV�

'� 2IIVHWV�WR�$GGUHVV�0XOWLSDWK�(UURUV

0XOWLSDWK� HUURUV� RFFXU� ZKHQ� VDWHOOLWH� VLJQDOV� ERXQFH� RII� QHDUE\� REVWDFOHV� �H�J��� EXLOGLQJV�
YHJHWDWLRQ��EHIRUH�EHLQJ�UHFHLYHG�E\�WKH�URYHU�*36�XQLW�� �7KLV� LQWHUIHUHQFH�DIIHFWV�VLJQDO�WUDYHO
WLPHV��ZKLFK�DUH�XVHG�LQ�SRVLWLRQ�FDOFXODWLRQV���DQG�PD\�UHVXOW� LQ�IDOVH�IHDWXUH� ORFDWLRQV�� �,Q�VRPH
FDVHV��REVWDFOHV�FDQ�FRPSOHWHO\�EORFN�VDWHOOLWH�VLJQDOV�IURP�UHDFKLQJ�WKH�URYHU�UHFHLYHU���6RPH�*36
UHFHLYHUV� DOORZ� \RX� WR� VHW� RIIVHWV� WR� DGGUHVV� SRWHQWLDO�PXOWLSDWK� HUURUV�� HVSHFLDOO\� LQ� DUHDV�ZLWK
KHDY\�WUHH�FDQRS\�RU�LQ�XUEDQ�VHWWLQJV�

<RX�VKRXOG�UHIHU�WR�WKH�PDQXIDFWXUHU·V�GRFXPHQWDWLRQ�IRU�LQIRUPDWLRQ�DERXW�WKH�RIIVHW�FDSDELOLWLHV
RI�D�VSHFLILF�*36�UHFHLYHU�� �,Q�FDVHV�ZKHUH�WUHHV��HVSHFLDOO\� FRQLIHURXV�VWDQGV�� DUH�EORFNLQJ�*36
VLJQDOV��\RX�PD\�QHHG�WR�RSWLPL]H�WKH�WLPLQJ�RI�\RXU�GDWD�FROOHFWLRQ�WR�FRLQFLGH�ZLWK�WKH�JUHDWHVW
QXPEHU�RI�VDWHOOLWHV�DERYH�WKH���°�HOHYDWLRQ�PDVN�DQJOH���,Q�WKH�FDVH�RI�GHFLGXRXV�WUHH�FDQRS\��\RX
PD\�DOVR�ZDQW�WR�FRQVLGHU�FROOHFWLQJ�GDWD�LQ�´OHDI�RIIµ�FRQGLWLRQV��L�H���LQ�VSULQJ�RU�IDOO��

�� ',))(5(17,$/�&255(&7,21�72�,03529(�*36�'$7$�$&&85$&<

'LIIHUHQWLDO� FRUUHFWLRQ� UHPRYHV� PRVW� W\SHV� RI� HUURU� IURP� *36� GDWD�� DQG� FDQ� RFFXU� EDFN� LQ� WKH
RIILFH��SRVW�SURFHVVLQJ��RU�DV�\RX�DUH�FROOHFWLQJ�GDWD�LQ�WKH�ILHOG��UHDO�WLPH����3RVW�SURFHVVLQJ�DQG
UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�WHFKQLTXHV�SURGXFH�VLPLODU�*36�GDWD�DFFXUDF\�UHVXOWV���%RWK�ZRUN
E\�FRPSDULQJ�VDWHOOLWH�VLJQDOV�UHFHLYHG�E\�WKH�URYHU�UHFHLYHU�ZLWK�WKRVH�UHFHLYHG�E\�D�EDVH�VWDWLRQ�
ZKLFK�LV�IL[HG�RYHU�D�KLJKO\�DFFXUDWH��VXUYH\HG�SRLQW���%DVH�VWDWLRQ�FRUUHFWLRQ�YDOXHV�DUH�FDOFXODWHG
DQG�WKHQ�DSSOLHG�WR�WKH�URYHU�GDWD�WR�LQFUHDVH�WKHLU�DFFXUDF\�WR���PHWHUV�RU�OHVV��GHSHQGLQJ�RQ�WKH
*36�UHFHLYHU�JUDGH�

%RWK�SRVW�SURFHVVLQJ�DQG�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�UHTXLUH�WKDW�WKH�EDVH�VWDWLRQ�DQG�URYHU
UHFHLYHU� DUH� DEOH� WR� UHFRUG� GDWD� IURP� WKH� H[DFW� VDPH� VDWHOOLWHV�� � ,Q� DGGLWLRQ�� WKH� EDVH� VWDWLRQ
VKRXOG�EH�ZLWKLQ�����PLOHV�RI�WKH�ILHOG�GDWD�FROOHFWLRQ�VLWH���:KHQ�D�EDVH�VWDWLRQ�LV�PRUH�WKDQ����
PLOHV�IURP�WKH�URYHU�UHFHLYHU��WKH�FXUYDWXUH�RI�WKH�HDUWK�SUHYHQWV�ERWK�UHFHLYHUV�IURP�UHFRUGLQJ
GDWD�IURP�WKH�VDPH�VDWHOOLWHV�
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,I�\RXU�SURJUDP�LV�FRQVLGHULQJ�GLIIHUHQWLDO�FRUUHFWLRQ�RI�*36�GDWD��\RX�PXVW�GHFLGH�ZKLFK�PHWKRG
ZLOO�EHVW�VXSSRUW�\RXU�EXVLQHVV�QHHGV��DQG�LI�\RXU�SURJUDP�UHVRXUFHV�DUH�DGHTXDWH�WR�VXSSRUW�WKH
VHOHFWHG� WRRO�WHFKQLTXH�� � 7KH� PDMRU� GLIIHUHQFHV� EHWZHHQ� WKHVH� GLIIHUHQWLDO� FRUUHFWLRQ� PHWKRGV
DUH�UHODWHG�WR�����FRVWV�RI�HTXLSPHQW�YHUVXV�SURFHVVLQJ�WLPH�DQG����� LQVWDQWDQHRXV�YHUVXV�GHOD\HG
DFFHVV�WR�IHDWXUH�ORFDWLRQ�GDWD���7KH�FKDUDFWHULVWLFV�RI�SRVW�SURFHVVLQJ�DQG�UHDO�WLPH�GLIIHUHQWLDO
SURFHVVLQJ�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ�

$� 3RVW�3URFHVVLQJ�'LIIHUHQWLDO�&RUUHFWLRQ

3RVW�SURFHVVLQJ� FDQ� GUDPDWLFDOO\� UHGXFH� HUURUV� LQ� GDWD� FROOHFWHG� ZLWK� D� PDSSLQJ�UHVRXUFH� JUDGH
*36�UHFHLYHU���3RVW�SURFHVVLQJ�LV�QRW�DYDLODEOH�IRU�UHFUHDWLRQDO�JUDGH�XQLWV�DW�WKLV�WLPH���7KLV�W\SH
RI�GLIIHUHQWLDO�FRUUHFWLRQ�RFFXUV�EDFN�LQ�WKH�RIILFH��DIWHU�\RX�KDYH�GRZQORDGHG�UDZ�*36�GDWD�IURP
WKH�URYHU�UHFHLYHU�RQ�WR�D�FRPSXWHU�� �6SHFLDO�VRIWZDUH� �VSHFLILF�WR�WKH�*36�UHFHLYHU��� LV� XVHG�WR
DSSO\�FRUUHFWLRQ�YDOXHV�FDOFXODWHG�IURP�EDVH�VWDWLRQ�GDWD�WR�WKH�URYHU�GDWD�

,Q� PRVW� FDVHV�� \RX� FDQ� GRZQORDG� IUHH� EDVH� VWDWLRQ� GDWD� IURP� DQ� ,QWHUQHW� VLWH� RSHUDWHG� E\� WKH
1DWLRQDO� *HRGHWLF� 6XUYH\� �KWWS���ZZZ�QJV�QRDD�JRY�&256���� � $� OLVW� RI� RWKHU� FRPPXQLW\� EDVH
VWDWLRQV�LV�DYDLODEOH�RQ�7ULPEOH·V�ZHEVLWH��KWWS���ZZZ�WULPEOH�FRP�JLV�FEV�����<RX�FDQ�DOVR�VHW�XS�D
WHPSRUDU\�EDVH�VWDWLRQ�IRU�D�VSHFLILF�SURMHFW��EXW�WKLV�UHTXLUHV�VSHFLDO�WUDLQLQJ�

*36� HTXLSPHQW� ZLWK� SRVW�SURFHVVLQJ� IXQFWLRQDOLW\� LV� JHQHUDOO\� OHVV� H[SHQVLYH� WKDQ� V\VWHPV� ZLWK
UHDO�WLPH� IXQFWLRQDOLW\�� EHFDXVH� OHVV� KDUGZDUH� LV� UHTXLUHG� �L�H��� WKHUH� LV� QR� QHHG� IRU� D� UHDO�WLPH
EHDFRQ� UHFHLYHU��� � 3RVW�SURFHVVLQJ�� KRZHYHU�� LV� PXFK� PRUH� WLPH� FRQVXPLQJ� WKDQ� UHDO�WLPH
FRUUHFWLRQ��ZKLFK�WDNHV�SODFH�LQVWDQWDQHRXVO\�LQ�WKH�ILHOG���6R«\RX�PXVW�FRQVLGHU�ZKHWKHU�WKH�FRVW
RI� VWDII� WLPH� WR� SRVW�SURFHVV� GDWD� LV� PRUH� RU� OHVV� WKDQ� WKH� FRVW� GLIIHUHQFH� EHWZHHQ� D� SRVW�
SURFHVVLQJ�DQG�UHDO�WLPH�V\VWHP�

%� 5HDO�WLPH�'LIIHUHQWLDO�&RUUHFWLRQ

6RPH� UHFUHDWLRQDO� DQG� PDSSLQJ�UHVRXUFH� JUDGH� *36� UHFHLYHUV� KDYH� UHDO�WLPH� GLIIHUHQWLDO
FRUUHFWLRQ�IXQFWLRQDOLW\� �DOVR�NQRZQ�DV�'LIIHUHQWLDO�*36� ��RU�'*36��� �6XUYH\�JUDGH�*36�JHQHUDOO\
XVHV� UHDO�WLPH� GLIIHUHQWLDO� FRUUHFWLRQ�� � 7KLV� W\SH� RI� FRUUHFWLRQ� RFFXUV� LQ� WKH� ILHOG�� DQG� UHTXLUHV
DQRWKHU�SLHFH�RI�HTXLSPHQW�WR�UHFHLYH�FRUUHFWLRQ�YDOXHV�IURP�D�*36�EDVH�VWDWLRQ�YLD�UDGLR�VLJQDOV�
DQG� DXWRPDWLFDOO\� DSSO\� WKHVH�GDWD� WR� DGMXVW�*36�URYHU�GDWD� DV� WKH\� DUH�EHLQJ� FROOHFWHG�� �7KUHH
W\SHV�RI�XQLWV�DUH�XVHG�WR�UHFHLYH�EDVH�VWDWLRQ�FRUUHFWLRQ�GDWD�

• H[WHUQDO�UHDO�WLPH�UDGLR�OLQN�UHFHLYHU��H�J���´EHDFRQ�RQ�WKH�EHOWµ�
• UHDO�WLPH�UDGLR�OLQN�UHFHLYHU�EXLOW�LQWR�WKH�*36�UHFHLYHU
• GLUHFW� VDWHOOLWH� OLQN� EXLOW� LQWR� WKH� *36� UHFHLYHU� �L�H��� FRUUHFWLRQ� GDWD� DUH� WUDQVPLWWHG

IURP�WKH�EDVH�VWDWLRQ�XS�WR�WKH�VDWHOOLWH�DQG�WKHQ�EDFN�GRZQ�WR�WKH�URYHU�UHFHLYHU�

,W�LV�LPSRUWDQW�WKDW�WKH�EDVH�VWDWLRQ�WUDQVPLWWLQJ�WKH�UDGLR�VLJQDOV�FDUU\LQJ�WKH�FRUUHFWLRQ�YDOXHV
EH�ZLWKLQ�����PLOHV�RI�WKH�ILHOG�GDWD�FROOHFWLRQ�VLWH�� �$�PDS�RI�&RQWLQXRXVO\�2SHUDWLQJ�5HIHUHQFH
6WDWLRQV� �&256�� PDLQWDLQHG� E\� WKH� 1DWLRQDO� *HRGHWLF� 6XUYH\� FDQ� EH� IRXQG� DW
KWWS���ZZZ�QJV�QRDD�JRY�&256����5DGLR�VLJQDOV�FDUU\LQJ�FRUUHFWLRQ�GDWD�FDQ�EH�UHFHLYHG�IURP�EDVH
VWDWLRQV�PRUH�WKDQ�����PLOHV�IURP�WKH�ILHOG�GDWD�FROOHFWLRQ� VLWH��EXW�UHVXOWV�DUH� LQFRQVLVWHQW�DQG
XVH� RI� WKHVH� FRUUHFWLRQ� GDWD� DUH� QRW� UHFRPPHQGHG� IRU� UHDO�WLPH� GLIIHUHQWLDO� FRUUHFWLRQ�� � )RU
H[DPSOH��D�VPDOO�SRUWLRQ�RI�QRUWK�FHQWUDO�:LVFRQVLQ�LV�QRW�ZLWKLQ�����PLOHV�RI�D�&256�VLWH��DQG�SRVW�
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SURFHVVLQJ� GLIIHUHQWLDO� FRUUHFWLRQ� LV� UHFRPPHQGHG� IRU� GDWD� FROOHFWHG� LQ� WKLV� DUHD�� � 'LIIHUHQWLDO
FRUUHFWLRQ�LV�DOVR�UHFRPPHQGHG�ZKHQ�EDVH�VWDWLRQ�UDGLR�VLJQDOV�DUH�EORFNHG�E\�WHUUDLQ��H�J���FRPPRQ
LQ�WKH�´GULIWOHVVµ�DUHD�RI�VRXWKZHVW�:LVFRQVLQ��

6\VWHPV� ZLWK� D� EXLOW�LQ� VDWHOOLWH� OLQN� SURYLGH� UHDO�WLPH� FDSDELOLWLHV� DQ\ZKHUH� LQ� WKH� ZRUOG�
'HSHQGLQJ�RQ�\RXU�SURJUDP·V�QHHGV��D�*36�UHFHLYHU�ZLWK�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�PD\�DOVR
KHOS�\RX�QDYLJDWH�WR�D�VLWH�RU�IHDWXUH�PRUH�DFFXUDWHO\�DQG�TXLFNO\�

,9� 27+(5�*36�&+$5$&7(5,67,&6�72�&216,'(5

,Q� DGGLWLRQ� WR� \RXU� DELOLW\� WR� VHW� GHIDXOWV� DQG� GLIIHUHQWLDOO\� FRUUHFW� GDWD� XVLQJ� D� VSHFLILF� *36
UHFHLYHU��\RX�PXVW�DOVR�FRQVLGHU�WKH�IROORZLQJ�UHFHLYHU�FKDUDFWHULVWLFV�DQG�FRQGLWLRQV�EHIRUH�ILQDOO\
FKRRVLQJ�WKH�ULJKW�*36�UHFHLYHU�IRU�\RXU�SURMHFW�

�� 180%(5�2)�&+$11(/6

*36�UHFHLYHUV�WUDFN�WKH�VLJQDOV� IURP�VDWHOOLWHV�YLD� ´FKDQQHOVµ��ZLWK� WKH� VLJQDOV� IURP�RQH� VDWHOOLWH
RFFXS\LQJ�RQH�FKDQQHO�RQ�WKH�UHFHLYHU���6R«D���FKDQQHO�*36�UHFHLYHU�WUDFNV�WKH�VLJQDOV�IURP�XS�WR
WKUHH� VDWHOOLWHV� DW� RQH� WLPH�� ZKLOH� D� ���FKDQQHO� UHFHLYHU� WUDFNV� WKH� VLJQDOV� IURP� XS� WR� WZHOYH
VDWHOOLWHV� DW� RQH� WLPH�� � 7HFKQLFDOO\�� D� *36� UHFHLYHU� RQO\� QHHGV� WKUHH� FKDQQHOV� �DQG� VDWHOOLWHV�� WR
FROOHFW�KRUL]RQWDO�GDWD��DQG�IRXU�FKDQQHOV�WR�FROOHFW�YHUWLFDO�GDWD����+RZHYHU�²�WKH�PRUH�FKDQQHOV�D
UHFHLYHU�KDV��WKH�PRUH�OLNHO\�WKDW�LW�ZLOO�FRQWLQXH�XQLQWHUUXSWHG�FROOHFWLRQ�RI�GDWD�LI�WKH�SDUDPHWHUV
�H�J��� 3'23�� RI� RQH� RI� WKH� VDWHOOLWHV� IDOO� RXW� RI� RSWLPDO� UDQJH�� �$�*36�UHFHLYHU�ZLWK� VL[� RU�PRUH
FKDQQHOV� RQO\� FROOHFWV� IHDWXUH� ORFDWLRQ� GDWD� XVLQJ� WKH� ´EHVWµ� WKUHH� RU� IRXU� FKDQQHOV�� DQG� NHHSV
VHHNLQJ� RXW� RWKHU� VDWHOOLWHV� ZLWK�PRUH� RSWLPDO� SDUDPHWHUV�� � 7KHUHIRUH�� ZH� UHFRPPHQG� WKDW� *36
UHFHLYHUV�XVHG�ZLWKLQ�'15�KDYH�WKH�DELOLW\�WR�WUDFN�DW�OHDVW���FKDQQHOV�

�� 0(025<

7KH�QXPEHU�RI�GDWD�SRLQWV�WKDW�D�*36�UHFHLYHU�FDQ�FROOHFW�DQG�VWRUH��EHIRUH�\RX�QHHG�WR�GRZQORDG
WKH� GDWD� WR� D� FRPSXWHU�� GLIIHUV� JUHDWO\� EHWZHHQ� UHFUHDWLRQDO� DQG� PDSSLQJ�UHVRXUFH� V\VWHPV�
5HFUHDWLRQDO�JUDGH�UHFHLYHUV�FDQ�RQO\�FROOHFW�DQG�VWRUH�GDWD�IRU�OHVV�WKDQ�������SRLQWV�²�DQG�XVHUV
GR� QRW� XVXDOO\� GRZQORDGHG� WKHVH� GDWD� IRU� IXUWKHU� SURFHVVLQJ� RU� DQDO\VLV�� � 7KHUHIRUH�� PHPRU\
UHTXLUHPHQWV�RI�UHFUHDWLRQDO�JUDGH�UHFHLYHUV�DUH�RI�OHVV�FRQFHUQ���<RX�PXVW��KRZHYHU��FRQVLGHU�KRZ
WKH� ILHOG� FRQGLWLRQV� RI� \RXU� SURMHFW� PD\� LQIOXHQFH� WKH� PHPRU\� UHTXLUHPHQWV� RI� \RXU
PDSSLQJ�UHVRXUFH�*36�UHFHLYHU�

½ +RZ�PDQ\�IHDWXUHV�ZLOO�EH�ORFDWHG"
0RUH�IHDWXUHV�PD\�UHTXLUH�PRUH�PHPRU\�WR�PLQLPL]H�WKH�QXPEHU�RI�GDWD�GRZQORDGV�\RX
QHHG�WR�SHUIRUP�

½ +RZ�ODUJH�DUH�WKH�OLQH�RU�DUHD�IHDWXUHV�WR�EH�ORFDWHG"
/RQJ�OLQHDU�IHDWXUHV��H�J���WUDLOV��RU�SRO\JRQ�IHDWXUHV�ZLWK�YHU\�ODUJH�DUHDV��H�J���IRUHVW
VWDQG�ERXQGDULHV��PD\�UHTXLUH�PRUH�PHPRU\�WR�VWRUH�DOO�FROOHFWHG�GDWD���,Q�DGGLWLRQ��D
*36�UHFHLYHU�WKDW�OHWV�\RX�RSHQ�DQG�DSSHQG�GDWD�WR�H[LVWLQJ�ILOHV�ZLOO�PLQLPL]H�WKH
QXPEHU�RI�WRWDO�ILOHV�\RX�QHHG�WR�FUHDWH�DQG�FRPSLOH�IRU�RQH�IHDWXUH�
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½ +RZ�UHPRWH�DUH�WKH�IHDWXUHV�WR�EH�ORFDWHG"
5HPRWH�IHDWXUHV�PD\�UHTXLUH�PRUH�PHPRU\�WR�PLQLPL]H�WKH�QXPEHU�RI�WULSV�\RX�QHHG�WR
PDNH�LQWR�WKH�ILHOG��RU�LQWR�WKH�RIILFH�WR�GRZQORDG�GDWD��H�J���LI�QR�ODSWRS�LV�DYDLODEOH��

½ :LOO�D�FXVWRPL]HG�GDWD�GLFWLRQDU\�EH�ORDGHG�RQ�WKH�UHFHLYHU"
7KH�XVH�RI�GDWD�GLFWLRQDULHV�LV�KLJKO\�UHFRPPHQGHG��DQG�WKH\�WDNH�XS�PHPRU\�

½ :KDW�DUH�\RXU�GDWD�DFFXUDF\�UHTXLUHPHQWV"
0RUH�PHPRU\�PD\�EH�QHHGHG�WR�FDSWXUH�DQG�VWRUH�WKH�ODUJHU�YROXPH�RI�GDWD�QHHGHG�WR
VXSSRUW�KLJKHU�GDWD�DFFXUDF\�UHTXLUHPHQWV�

:H�UHFRPPHQG�WKDW�\RXU�PDSSLQJ�UHVRXUFH�JUDGH�*36�UHFHLYHU�KDYH�D�PLQLPXP����.E�RI�PHPRU\�
7KLV�DPRXQW�RI�PHPRU\�DOORZV�ORDGLQJ�RI�D�FXVWRP�GDWD�GLFWLRQDU\�DQG�FROOHFWLRQ�RI�DSSUR[LPDWHO\
������SRLQWV���$W�D�UDWH�RI�RQH�SRLQW�SHU�VHFRQG��IRU�H[DPSOH��D�UHFHLYHU�ZLWK����.E�RI�PHPRU\�FDQ
EH�H[SHFWHG�WR�FROOHFW�GDWD�FRQWLQXRXVO\�IRU�����KRXUV�

�� *36�32:(5�6285&(

*36�UHFHLYHUV�UXQ�RQ�HOHFWULFLW\��VR� LW� LV� LPSRUWDQW�WR�KDYH�D�JRRG�EDWWHU\�VXSSO\�DYDLODEOH� LQ�WKH
ILHOG���0RVW�UHFUHDWLRQDO�JUDGH�UHFHLYHUV�UXQ�DGHTXDWHO\�RQ�����YROW�RU�RWKHU�EDWWHU\�UHFRPPHQGHG
E\�WKH�PDQXIDFWXUHU���:H�UHFRPPHQG�WKDW�\RX�FRQVLGHU�PDSSLQJ�UHVRXUFH�JUDGH�V\VWHPV�WKDW�XVH�D
���YROW��UHFKDUJHDEOH�EDWWHU\�DV�WKH�PDLQ�VRXUFH�RI�SRZHU�� �7KHVH����YROW�EDWWHULHV�ZLOO� ODVW�DOO
GD\��DQG�FDQ�EH�UHFKDUJHG�DW�QLJKW�

�� '$7$�',&7,21$5<�2)�)($785(�$775,%87(6�	�5(&(,9(5�.(<3$'

5HFRUGLQJ�GHVFULSWLYH�GDWD�DERXW�IHDWXUHV�LQ�WKH�ILHOG��ZKLOH�\RX�DUH�ORFDWLQJ�WKRVH�VDPH�IHDWXUHV�
FDQ�LQFUHDVH�WKH�HIILFLHQF\�DQG�HIIHFWLYHQHVV�RI�\RXU�GDWD�FROOHFWLRQ�HIIRUWV���)RU�H[DPSOH��QRWLQJ
IHDWXUH�DWWULEXWHV�RQ�VLWH�FDQ�UHGXFH�FRQIXVLRQ�DQG�PLVODEHOLQJ�EDFN�LQ�WKH�RIILFH�

$� /RDGLQJ�D�&XVWRPL]HG�'DWD�'LFWLRQDU\�RI�)HDWXUH�$WWULEXWHV

0RVW�PDSSLQJ�UHVRXUFH�JUDGH�*36�UHFHLYHUV�FRPH�ZLWK�D�VRIWZDUH�DSSOLFDWLRQ�WKDW�OHWV�\RX�FUHDWH
D�FXVWRPL]HG�DWWULEXWH�GDWD�GLFWLRQDU\� �RU�PHQX��RQ�\RXU�FRPSXWHU��DQG�WKHQ� ORDG� LW�RQ�\RXU�*36
UHFHLYHU����$�GDWD�GLFWLRQDU\�OLVWV�VWDQGDUG�IHDWXUH�DWWULEXWHV��L�H���GDWD�HOHPHQWV��WR�EH�FROOHFWHG
DQG�WKH�ILOO�UHTXLUHPHQWV��GHIDXOW�YDOXHV��DQG�YDOLG�FRGHV�YDOXHV�IRU�HDFK���7KH\�FDQ�DOVR�EH�XVHG�WR
DXWRPDWLFDOO\� UHFRUG� GDWD� FROOHFWLRQ� WLPH� DQG� GDWH�� � $� GDWD� GLFWLRQDU\� PD\� EH� VLPSOH� RU� YHU\
FRPSOH[��H�J���ZLWK�PDQ\�QHVWHG�PHQXV���GHSHQGLQJ�RQ�WKH�SDUWLFXODU�SURMHFW���:H�UHFRPPHQG�WKDW
\RX�XVH�D�*36�GDWD�GLFWLRQDU\�ZKHQHYHU�SRVVLEOH�WR�VLPSOLI\�GDWD�FROOHFWLRQ�DQG�VWDQGDUGL]H�ILHOG
GDWD�

%� *36�5HFHLYHU�.H\ERDUG�.H\SDG�2SWLRQV
,I� \RX� LQWHQG� WR� XVH� D� GDWD� GLFWLRQDU\�� \RX� PXVW� DOVR� FRQVLGHU� WKH� *36� UHFHLYHU·V� GDWD� HQWU\
NH\ERDUG�RU�NH\SDG�RSWLRQ�V����)RU�H[DPSOH��LI�\RX�QHHG�WR�W\SH�LQ�D�ORW�RI�DOSKDQXPHULF�FKDUDFWHUV�
\RX�PD\�ZDQW�WR�FRQVLGHU�XVLQJ�D�*36�UHFHLYHU�ZLWK�DQ�DOSKDQXPHULF�NH\SDG��UDWKHU�WKDQ�RQH�WKDW
UHTXLUHV�\RX�WR�XVH�DUURZ�NH\V�WR�VFUROO�WKURXJK�OHWWHUV��QXPEHUV��DQG�V\PEROV�
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�� ��(;3257,1*�*36�'$7$�,1�$�*,6�)250$7

'DWD�FROOHFWHG�XVLQJ�D�PDSSLQJ�UHVRXUFH�JUDGH�*36�LV�PDQDJHG��DQDO\]HG��DQG�GLVSOD\HG�XVLQJ�*,6
WRROV�� � ,Q� RUGHU� IRU� \RXU� *36� GDWD� WR� LQWHJUDWH� HDVLO\� ZLWK� '15·V� VWDQGDUG� *,6� VRIWZDUH�� ZH
UHFRPPHQG� WKDW� \RX� XVH� D� *36� WKDW� LQFOXGHV� VRIWZDUH� WR� FRQYHUW� \RXU� ILHOG� GDWD� LQWR�$UF9LHZ
VKDSHILOH�IRUPDW�RU�$UF,QIR�FRYHUDJH�IRUPDW�� �6RPH�V\VWHPV�H[SRUW�*36�GDWD� LQ�';)�RU�RWKHU
IRUPDWV��ZKLFK�PD\�EH�LPSRUWHG�LQWR�$UF9LHZ�RU�$UF,QIR�ZLWK�VRPH�HIIRUW�� �+RZHYHU��SURFHVVLQJ
DQG�LQWHJUDWLQJ�WKHVH�GDWD�ZLOO�UHTXLUH�DGGLWLRQDO�SURJUDP�UHVRXUFHV�DQG�WLPH�

�� &86720,=('�&225',1$7(�6<67(06��352-(&7,216��'$7806�63+(52,'6

$�FRRUGLQDWH�V\VWHP� LV�D�PDWKHPDWLFDOO\�GHULYHG�IUDPHZRUN�RI�[�\� FRRUGLQDWHV�� �(DFK�FRRUGLQDWH
V\VWHP�LV�GHILQHG�E\�LWV�XQLTXH�FRPELQDWLRQ�RI�����[�D[LV�DQG�\��D[LV�RULJLQV������PHDVXUHPHQW�XQLW�
���� UHIHUHQFH� GDWXP� RU� VSKHURLG�� DQG� ���� PDS� SURMHFWLRQ� �LI� DSSOLFDEOH��� � 3OHDVH� UHIHU� WR� WKH
GRFXPHQW��:LVFRQVLQ�&RRUGLQDWH�6\VWHPV��:LVFRQVLQ�6WDWH�&DUWRJUDSKHU·V�2IILFH���������IRU�PRUH
LQIRUPDWLRQ�DERXW�FRRUGLQDWH�V\VWHPV�DQG�WKHLU�FRPSRQHQWV�

0RVW�*36�UHFHLYHUV� OHW�\RX�VHW�D�GHIDXOW�FRRUGLQDWH�V\VWHP�DQG�GDWXP�RU�VSKHURLG�IRU�FDSWXULQJ
ILHOG� GDWD�� � /DWLWXGH�ORQJLWXGH� �H[SUHVVHG� LQ� GHFLPDO� GHJUHHV� RU� GHJUHHV�PLQXWHV�VHFRQGV�� DQG
8QLYHUVDO� 7UDQVYHUVH� 0HUFDWRU� �870� ²� H[SUHVVHG� LQ� PHWHUV�� DUH� DPRQJ� WKH� PRUH� FRPPRQ
FRRUGLQDWH�V\VWHPV�IRU�FROOHFWLQJ�*36�GDWD�� �:H�UHFRPPHQG�WKDW��ZKHQHYHU�SRVVLEOH�� \RX�FROOHFW
*36�GDWD�LQ�/DWLWXGH�/RQJLWXGH�FRRUGLQDWHV��H[SUHVVHG�LQ�GHFLPDO�GHJUHHV��DQG�UHIHUHQFHG�WR�WKH
:RUOG� *HRGHWLF� 6\VWHP� RI� ����� �:*6���� VSKHURLG�� � �/DWLWXGH�/RQJLWXGH� PHDVXUHPHQWV� DUH
UHIHUHQFHG�WR�D�VSKHURLG�UDWKHU�WKDQ�D�GDWXP����3OHDVH�UHIHU�WR�'15·V�/RFDWLRQDO�'DWD�6WDQGDUGV
�DW� KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�JHR�ORFDWLRQ�ORFBVWGV�KWPO�� IRU� LQIRUPDWLRQ� DERXW
FRRUGLQDWH�V\VWHPV�DQG�SURFHGXUHV�IRU�SURSHUO\�GRFXPHQWLQJ�\RXU�GDWD�FROOHFWLRQ�DFWLYLWLHV�

$V�PHQWLRQHG�DERYH��PDSSLQJ�UHVRXUFH�JUDGH�*36�GDWD�DUH�PDLQWDLQHG��DQDO\]HG�DQG�GLVSOD\HG�XVLQJ
VWDQGDUG�*,6�WRROV���7R�VLPSOLI\�GDWD�XVH�DQG�LQWHJUDWLRQ��DOO�RI�'15·V�*,6�IUDPHZRUN�GDWD�OD\HUV
DUH� VWRUHG� DQG�PDQDJHG� LQ� WKH�:LVFRQVLQ�7UDQVYHUVH�0HUFDWRU� FRRUGLQDWH� V\VWHP� UHIHUHQFHG� WR
WKH������DGMXVWPHQW� WR�WKH�1RUWK�$PHULFDQ�'DWXP�RI������ �*56���VSKHURLG��� �7KLV� UHIHUHQFLQJ
V\VWHP� LV�NQRZQ�DV�:70���� �7KLV�PHDQV�WKDW�*36�GDWD�PXVW�EH�FRQYHUWHG�WR�:70���IRU�XVH� LQ
'15·V�*,6�DSSOLFDWLRQV�

3URMHFWLQJ� GDWD� EHWZHHQ� FRRUGLQDWH� V\VWHPV� LV� D� FRPSOH[� SURFHVV�� DQG� FDQ� UHVXOW� LQ� VLJQLILFDQW
HUURUV�LI�QRW�GRQH�FRUUHFWO\�� �7KH�(QWHUSULVH�'DWD�0DQDJHPHQW�6HFWLRQ·V�´SURMHFWLRQ�VHUYLFHµ�FDQ
KHOS� SURJUDPV� FRQYHUW� WKHLU� GDWD� �KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�*(2�SUMBVUYF�KWP��
:H� DUH� DOVR� FXUUHQWO\� WHVWLQJ� VHYHUDO� DOJRULWKPV� WR� EH� ORDGHG� RQ� PDSSLQJ�UHVRXUFH� JUDGH� *36
UHFHLYHUV�IRU�SURMHFWLQJ�DQG�H[SRUWLQJ�GDWD�GLUHFWO\�LQWR�:70���

RULJLQ [�D[LV

\�D[LV
IHDWXUH��[�\��FRRUGLQDWHV
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9� *36�5(&(,9(5�*5$'(�´'(&,6,21�75((µ

7KLV�´GHFLVLRQ�WUHHµ�LV�LQWHQGHG�WR�KHOS�D�'15�SURJUDP�VHOHFW�DQ�DSSURSULDWH�UHFHLYHU�JUDGH�IRU�LWV
SDUWLFXODU�*36�GDWD�FROOHFWLRQ�SURMHFW���7KLV�LV�RQO\�D�JHQHUDO�JXLGH��KRZHYHU��DQG�\RX�PXVW�DOVR
FRQVLGHU�VHYHUDO�RWKHU�IDFWRUV��OLVWHG�LQ�WKLV�GRFXPHQW��EHIRUH�PDNLQJ�\RXU�ILQDO�FKRLFH�

3URJUDP�QHHGV�WR�FROOHFW�SRLQW�
OLQH�RU�DUHD�IHDWXUH�GDWD�ZLWK

EHWWHU�WKDQ����PHWHU�DFFXUDF\"
12

<(6

0DSSLQJ�5HVRXUFH
*UDGH�*36�ZLWK

5HDO�WLPH

3URJUDP�LQWHQGV�WR�ORDG�XVH�D
FXVWRPL]HG�*36�GDWD�GLFWLRQDU\

GXULQJ�GDWD�FROOHFWLRQ"

3URJUDP�LQWHQGV�WR�XVH�*36�SRLQW�
OLQH�RU�DUHD�IHDWXUH�GDWD�ZLWK
���RU�PRUH�PHWHU�DFFXUDF\�LQ�D

'15�*,6�DSSOLFDWLRQ"

3URJUDP�QHHGV�WR�FROOHFW�DQG
VWRUH�PRUH�WKDQ�������SRLQWV
EHIRUH�GRZQORDGLQJ�GDWD"

0DSSLQJ�5HVRXUFH
*UDGH�*36�ZLWK
3RVW�SURFHVVLQJ

5HFUHDWLRQDO
*UDGH�*36�ZLWK

5HDO�WLPH 5HFUHDWLRQDO
*UDGH�*36�ZLWKRXW

5HDO�WLPH

<(6

12

3URJUDP�UHTXLUHV�UHDO�WLPH
GLIIHUHQWLDO�FRUUHFWLRQ

FDSDELOLWLHV"

<(6

12

<(6

12

<(6

<(6

12

3URJUDP�UHTXLUHV�UHDO�WLPH
GLIIHUHQWLDO�FRUUHFWLRQ

FDSDELOLWLHV"

12

3URJUDP�KDV�GHWHUPLQHG�GDWD
DFFXUDF\�UHTXLUHPHQWV"

6XUYH\
�*UDGH�*36

67$57
+(5(

12

$VVHVV
GDWD�DFFXUDF\

�QHHGV�

3URJUDP�QHHGV�WR�FROOHFW
KRUL]RQWDO�RU�YHUWLFDO�GDWD

ZLWK�EHWWHU�WKDQ
����PHWHU�DFFXUDF\"

<(6
<(6

12
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9,� 0,1,080�5(48,5(0(176�)25�0$33,1*�5(6285&(�*5$'(�*36

%DVHG� RQ� WKH� SUHYLRXV� GLVFXVVLRQ�� WKH� IROORZLQJ� PLQLPXP� FRQILJXUDWLRQ� LV� UHFRPPHQGHG� IRU
PDSSLQJ�UHVRXUFH� JUDGH� �DQG� UHFUHDWLRQDO� JUDGH� ZKHUH� VSHFLILFDOO\� QRWHG�� *36� UHFHLYHUV� XVHG
ZLWKLQ�'15�� �5HFRPPHQGDWLRQV�IRU�VXUYH\�JUDGH�V\VWHPV�DUH�QRW� LQFOXGHG�EHFDXVH�WKH\� DUH�XVHG
IRU�YHU\�VSHFLDOL]HG�SURMHFWV��ZKLFK�KDYH�YHU\�VSHFLILF�IXQFWLRQDOLW\�UHTXLUHPHQWV�

'LIIHUHQWLDO�&RUUHFWLRQ SRVW�SURFHVVLQJ�PLQLPXP��UHDO�WLPH�IRU�VRPH�EXVLQHVV�QHHGV
1XPEHU�RI�&KDQQHOV ��FKDQQHOV�PLQLPXP

0HPRU\ ���.E�PLQLPXP
3RZHU�6RXUFH ���YROW�UHFKDUJHDEOH�EDWWHU\���UHFKDUJHU�DQG�H[WUD�EDWWHU\

)HDWXUH�5HSUHVHQWDWLRQ UHFRUGV�GDWD�IRU�SRLQWV��OLQHV�DQG�DUHDV
&XVWRPL]HG�'DWD�'LFWLRQDU\ FDQ�FUHDWH�DQG�ORDG�FXVWRP�GDWD�GLFWLRQDULHV
([SRUW�'DWD�LQ�*,6�)RUPDW $UF9LHZ�VKDSHILOH�IRUPDW�RU�$UF,QIR�FRYHUDJH�IRUPDW

&XVWRPL]H�3URMHFWLRQV�	�'DWXPV FDQ�ORDG�SDUDPHWHUV�IRU�FXVWRP�SURMHFWLRQV�DQG�GDWXPV

9,,� )8785(�*36�75(1'6

/LNH� DOO� WHFKQRORJ\�� *36� WRROV� DQG� WHFKQLTXHV� DUH� FRQVWDQWO\� HYROYLQJ� DQG� DGYDQFLQJ�� � $V� VWDII
UHVRXUFHV� SHUPLW�� ZH� ZLOO� FRQWLQXH� WR� UHVHDUFK� *36� WUHQGV�� VXFK� DV� WKRVH� GHVFULEHG� EHORZ�� DQG
SURYLGH�JXLGDQFH�WR�'15�VWDII�DERXW�WKHP�

&RPELQDWLRQ�*36�5HFHLYHU�&HOOXODU�3KRQH���7KHVH�XQLWV�FRPELQH�D�UHFUHDWLRQDO�JUDGH�*36�UHFHLYHU
�XVXDOO\�ZLWKRXW�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�FDSDELOLWLHV��DQG�D�FHOOXODU�SKRQH�LQ�RQH�FDVLQJ���,Q
VRPH�FDVHV��WKH�FHOOXODU�SKRQH�LV�XVHG�WR�VHQG�*36�FRRUGLQDWHV�FROOHFWHG�LQ�WKH�ILHOG�WR�D�FRPSXWHU
�ORDGHG�ZLWK�VSHFLDO�VRIWZDUH��LQ�WKH�KRPH�RIILFH�

$UF3DG�IRU�´)LHOGµ�*,6���:H�DUH�GHVLJQLQJ�D�VWXG\�WR�LQYHVWLJDWH�WKH�XVH�RI�(65,·V�$UF3DG�VRIWZDUH
IRU�ILHOG�*,6�DFWLYLWLHV��L�H���GDWD�FROOHFWLRQ�DQG�PDSSLQJ��� �$�*36�UHFHLYHU�FDQ�EH�FRQQHFWHG�WR�D
SDOPWRS� FRPSXWHU� ORDGHG�ZLWK�$UF3DG�� DQG� WKH�*36� ORFDWLRQV� RI� IHDWXUHV�PDSSHG� RQ� D�'15�*,6
IUDPHZRUN� OD\HU� �H�J��� K\GURJUDSK\�� GLJLWDO� RUWKRSKRWR�� WKDW� LV� DOVR� EHHQ� ORDGHG� RQ� WKH� SDOPWRS�
'DWD� FROOHFWHG� LQ� WKH� ILHOG� DUH� DXWRPDWLFDOO\� GRZQORDGHG� LQ� $UF9LHZ� VKDSHILOH� IRUPDW� IRU� XVH� LQ
RWKHU�*,6�DSSOLFDWLRQV�EDFN�LQ�WKH�RIILFH�

&XVWRPL]LQJ�*36�5HFHLYHUV�WR�([SRUW�'DWD�LQ�6SHFLILF�&RRUGLQDWH�6\VWHPV�'DWXPV�6SKHURLGV���:H
DUH�FXUUHQWO\�WHVWLQJ�VHYHUDO�DOJRULWKPV��WR�EH�ORDGHG�RQ�VSHFLILF�*36�UHFHLYHUV��WKDW�DOORZ�XVHUV�WR
H[SRUW�*36�GDWD�GLUHFWO\�DV�:70���FRRUGLQDWHV�� �7KLV�SURFHVV�FDQ�JUHDWO\�UHGXFH�WKH�DPRXQW�RI
WLPH�VSHQW�SURMHFWLQJ�GDWD�XVLQJ�WUDGLWLRQDO�$UF,QIR�PHWKRGV�

0RELOH� 5HVRXUFH� 7UDFNLQJ� 6\VWHPV�� � ,QTXLULHV� IURP� '15� SURJUDPV� DERXW� *36�EDVHG� PRELOH
UHVRXUFH�WUDFNLQJ�V\VWHPV�FRQWLQXH�WR�LQFUHDVH���7KHVH�V\VWHPV�DUH�KLJKO\�VSHFLDOL]HG�DQG�VKRXOG�EH
DVVHVVHG� RQ� D� FDVH�E\�FDVH� EDVLV�� � +RZHYHU�� ZH� KRSH� WR� JDWKHU� LQIRUPDWLRQ� DERXW� WKH� W\SHV� RI
V\VWHPV�XVHG�E\�'15�SURJUDPV�LQ�RUGHU�WR�SURYLGH�RWKHU�SURVSHFWLYH�XVHUV�ZLWK�DGHTXDWH�JXLGDQFH
DQG�FRQWDFWV�
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,PSURYHPHQWV� WR�5HFUHDWLRQDO�*UDGH�5HFHLYHUV�� �:H�ZLOO� FRQWLQXH� WR� LQYHVWLJDWH� LPSURYHPHQWV� LQ
WKH�IXQFWLRQDOLW\�RI�UHFUHDWLRQDO�JUDGH�*36�UHFHLYHUV��DQG�SURYLGH�JXLGDQFH�DERXW�WKHLU�DSSURSULDWH
XVH�IRU�GDWD�FROOHFWLRQ�DQG�PDSSLQJ�DFWLYLWLHV�ZLWKLQ�'15�

9,,,� (;7(51$/�6285&(6�2)�*36�,1)250$7,21

7KH�IROORZLQJ�,QWHUQHW�VLWHV�SURYLGH�XVHIXO�LQIRUPDWLRQ�DERXW�*36�SULQFLSOHV�DQG�UHFHLYHUV��DV�ZHOO
DV�OLQNV�WR�RWKHU�KHOSIXO�*36�ZHEVLWHV�

• :LVFRQVLQ�6WDWH�&DUWRJUDSKHUV�2IILFH�²�*OREDO�3RVLWLRQLQJ�6\VWHPV�
KWWS���IHDWXUH�JHRJUDSK\�ZLVF�HGX�VFR�VFR�KWPO

• 1DWLRQDO�*HRGHWLF�6XUYH\�²�&RQWLQXRXVO\�2SHUDWLQJ�5HIHUHQFH�6WDWLRQV��&256��
KWWS���ZZZ�QJV�QRDD�JRY�&256�

• 7KH�*HRJUDSKHU·V�&UDIW�²�*OREDO�3RVLWLRQLQJ�6\VWHP�2YHUYLHZ�
KWWS���ZZZ�FRORUDGR�HGX�JHRJUDSK\�JFUDIW�QRWHV�JSV�JSVBI�KWPO

• 8�6��)RUHVW�6HUYLFH�²�*36�,QIRUPDWLRQ�3DJH�
KWWS���ZZZ�IV�IHG�XV�GDWDEDVH�JSV�ZHOFRPH�KWP

• 7ULPEOH�²�$OO�$ERXW�*36��KWWS���ZZZ�WULPEOH�FRP�JSV�KRZJSV�JSVIUDP��KWP

• *DUPLQ�²�$ERXW�*36��KWWS���ZZZ�JDUPLQ�FRP�DERXW*36�

• $VKWHFK��0DJHOODQ��²�$ERXW�*36��KWWS���ZZZ�DVKWHFK�FRP�

,;� 67$1'$5'�*36�'$7$�&2//(&7,21�0(7+2'�&2'(6

'15�DVVLJQV�WKH�IROORZLQJ�´FROOHFWLRQ�PHWKRGµ�FRGHV�WR�GDWD�FDSWXUHG�XVLQJ�*36�WRROV���3OHDVH�UHIHU
WR� '15·V� /RFDWLRQDO� 'DWD� 6WDQGDUGV� IRU� PRUH� LQIRUPDWLRQ� DERXW� WKHVH� DQG� RWKHU� UHODWHG
VWDQGDUGV��KWWS���LQWUDQHW�GQU�VWDWH�ZL�XV�LQW�DW�HW�JHR�ORFDWLRQ�ORFBVWGV�KWPO��

&2'( '$7$�&2//(&7('�86,1*«
*36��� 6XUYH\�JUDGH�UHFHLYHU�VWDWLRQDU\�GXULQJ�GDWD�FROOHFWLRQ�
*36��� 6XUYH\�JUDGH�UHFHLYHU�PRYHV�GXULQJ�GDWD�FROOHFWLRQ�
*36��� 0DSSLQJ�UHVRXUFH�JUDGH�UHFHLYHU�ZLWK�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�
*36��� 0DSSLQJ�UHVRXUFH�JUDGH�UHFHLYHU�ZLWK�SRVW�SURFHVVLQJ�GLIIHUHQWLDO�FRUUHFWLRQ�
*36��� 5HFUHDWLRQDO�JUDGH�UHFHLYHU�ZLWK�UHDO�WLPH�GLIIHUHQWLDO�FRUUHFWLRQ�
*36��� 0DSSLQJ�UHVRXUFH�RU�UHFUHDWLRQDO�JUDGH�UHFHLYHU�ZLWK�QR�GLIIHUHQWLDO�FRUUHFWLRQ�DQG�VHOHFWLYH

DYDLODELOLW\�RII�

*36��� 0DSSLQJ�UHVRXUFH�RU�UHFUHDWLRQDO�JUDGH�UHFHLYHU�ZLWK�QR�GLIIHUHQWLDO�FRUUHFWLRQ�DQG�VHOHFWLYH

DYDLODELOLW\�RQ�
*36��� *36�UHFHLYHU�JUDGH�DQG�RU�GLIIHUHQWLDO�FRUUHFWLRQ�SURFHGXUHV�XQNQRZQ�


�'2'�GLVDEOHG�VHOHFWLYH�DYDLODELOLW\�DW�PLGQLJKW�RQ����������$SSOLHV�WR�GDWD�FROOHFWHG�DIWHU�WKLV�GDWH�
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;� */266$5<�2)�*36�7(506

$FFXUDF\��7KH�FORVHQHVV�RI�UHVXOWV�RI�REVHUYDWLRQV��FRPSXWDWLRQV�RU�HVWLPDWHV�WR�WKH�WUXH�YDOXHV
RU�WKH�YDOXHV�DFFHSWHG�DV�EHLQJ�WUXH���8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\�������

$WWULEXWH��$�GHILQHG�FKDUDFWHULVWLF�RI�D�UHDO�ZRUOG�IHDWXUH�

%DVH�6WDWLRQ��$�*36�UHFHLYHU��DQG�DVVRFLDWHG�HTXLSPHQW��VHW�XS�RYHU�D�KLJKO\�DFFXUDWH��VXUYH\HG
SRLQW���$�EDVH�VWDWLRQ�PD\�EH�SHUPDQHQW��H�J���&RQWLQXRXVO\�2SHUDWLQJ�5HIHUHQFH�6WDWLRQV�²�&256�
RU�WHPSRUDU\��L�H���VHW�XS�IRU�D�SDUWLFXODU�SURMHFW����'DWD�IURP�WKH�EDVH�VWDWLRQ�LV�XVHG�WR�FRUUHFW
HUURUV�LQ�URYHU�GDWD��XVLQJ�HLWKHU�SRVW�SURFHVVLQJ�RU�UHDO�WLPH�WHFKQLTXHV�

&KDQQHO��$�FKDQQHO�RI�D�*36�UHFHLYHU�FRQVLVWV�RI�WKH�FLUFXLWU\�QHFHVVDU\�WR�WXQH�WKH�VLJQDO�IURP�D
VLQJOH�*36�VDWHOOLWH����+XUQ��-�������

&RQWLQXRXVO\� 2SHUDWLQJ� 5HIHUHQFH� 6WDWLRQ� �&256��� $� QHWZRUN� RI� FRQWLQXRXVO\� RSHUDWLQJ� EDVH
VWDWLRQV��PDLQWDLQHG�E\�WKH�1DWLRQDO�*HRGHWLF�6XUYH\��WKDW�SURYLGH�*36�FRUUHFWLRQ�GDWD�WKURXJKRXW
WKH�8QLWHG�6WDWHV�DQG�LWV�WHUULWRULHV���:�6HH�ZHEVLWH�DW�KWWS���ZZZ�QJV�QRDD�JRY�&256��

&RRUGLQDWHV�� 3DLUV� RI� QXPEHUV� H[SUHVVLQJ� KRUL]RQWDO� GLVWDQFHV� DORQJ� RUWKRJRQDO� D[HV�� �8�6�
*HRORJLFDO�6XUYH\����������1RWH��5HIHUV�WR�[�\�FRRUGLQDWHV�

'DWD� 'LFWLRQDU\�� $� PHQX� RI� VWDQGDUG� IHDWXUH� DWWULEXWHV� �L�H��� GDWD� HOHPHQWV�� ORDGHG� RQ� D� *36
UHFHLYHU�DQG�XVHG�WR�VLPSOLI\�DQG�VWDQGDUGL]H�GDWD�FROOHFWLRQ�LQ�WKH�ILHOG���7KH�GDWD�GLFWLRQDU\�DOVR
GHILQHV�WKH�ILOO�UHTXLUHPHQWV��GHIDXOW�YDOXHV��DQG�YDOLG�FRGHV�YDOXHV�IRU�HDFK�DWWULEXWH�

'DWXP��$�PDWKHPDWLFDOO\�GHILQHG�UHIHUHQFH�VXUIDFH�XVHG�WR�UHSUHVHQW�WKH�VL]H�DQG�VKDSH�RI�WKH
(DUWK�� � $� KRUL]RQWDO� GDWXP� LV� GHILQHG� E\� LWV� HOOLSVRLG�� ODWLWXGH� DQG� ORQJLWXGH� RULHQWDWLRQ�� DQG� D
SK\VLFDO�RULJLQ����:LVFRQVLQ�6WDWH�&DUWRJUDSKHU·V�2IILFH����������1RWH��'LIIHUHQW�GDWXPV�DUH�XVHG
IRU�KRUL]RQWDO�DQG�YHUWLFDO�GDWD�

'LIIHUHQWLDO�&RUUHFWLRQ��$�PDWKHPDWLFDO�SURFHVV�IRU�UHPRYLQJ�PRVW�W\SHV�RI�HUURU�IURP�*36�GDWD
E\�FRPSDULQJ�PHDVXUHPHQWV�IURP�WZR�*36�UHFHLYHUV��L�H���URYHU�DQG�EDVH�VWDWLRQ��WUDFNLQJ�VLJQDOV
IURP�WKH�VDPH�VDWHOOLWHV�� �'LIIHUHQWLDO� FRUUHFWLRQ�PD\�RFFXU�DIWHU�GDWD�KDYH�EHHQ�FROOHFWHG� �VHH
3RVW�3URFHVVLQJ�'LIIHUHQWLDO�&RUUHFWLRQ��RU�DV�GDWD�DUH�EHLQJ�FROOHFWHG�LQ�WKH�ILHOG��VHH�5HDO�WLPH
'LIIHUHQWLDO�&RUUHFWLRQ��

'LIIHUHQWLDO� *OREDO� 3RVLWLRQLQJ� 6\VWHP� �'*36��� $� *36� ZLWK� UHDO�WLPH� GLIIHUHQWLDO� FRUUHFWLRQ
FDSDELOLWLHV�

(OHYDWLRQ��7KH�SHUSHQGLFXODU�GLVWDQFH�RI�D�IHDWXUH�DERYH�RU�EHORZ�D�YHUWLFDO�GDWXP��DV�GHILQHG� LQ
)HGHUDO� ,QIRUPDWLRQ� 3URFHVVLQJ� 6WDQGDUG� ������ �PRGLILHG� IURP� 8�6�� *HRORJLFDO� 6XUYH\�� ������
1RWH��´$OWLWXGHµ�LV�RIWHQ�XVHG�WR�GHVFULEH�WKH�GLVWDQFH�RI�D�IHDWXUH�DERYH�D�YHUWLFDO�GDWXP��ZKLOH
´GHSWKµ�UHIHUV�WR�GLVWDQFH�RI�D�IHDWXUH�EHORZ�D�YHUWLFDO�GDWXP�

)HDWXUH���$�QDWXUDO�RU�PDQ�PDGH�REMHFW��IRUPDWLRQ��RU�ERXQGDU\�RI�(DUWK�
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*HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHP�� $� V\VWHP� RI� VRIWZDUH�� KDUGZDUH�� GDWD�� DQG� SHRSOH� XVHG� WR
FROOHFW��DQDO\]H��PDQDJH��DQG�GLVSOD\�ORFDWLRQDO�DQG�DWWULEXWH�GDWD�DERXW�IHDWXUHV�

,RQRVSKHUH��7KH�EDQG�RI�FKDUJHG�SDUWLFOHV����WR�����PLOHV�DERYH�WKH�(DUWK·V�VXUIDFH���+XUQ��������

0XOWLSDWK� (UURU�� (UURUV� FDXVHG� E\� WKH� LQWHUIHUHQFH� RI� D� VLJQDO� WKDW� KDV� UHDFKHG� WKH� UHFHLYHU
DQWHQQD�E\�WZR�RU�PRUH�GLIIHUHQW�SDWKV�� �8VXDOO\�FDXVHG�E\�RQH�SDWK�EHLQJ�ERXQFHG�RU�UHIOHFWHG�
�+XUQ��������

3RVW�3URFHVVLQJ� 'LIIHUHQWLDO� &RUUHFWLRQ�� 'LIIHUHQWLDO� FRUUHFWLRQ� WKDW� XVHV� VSHFLDO� VRIWZDUH� IRU
FRPSDULQJ� EDVH� VWDWLRQ� DQG� URYHU� GDWD� WR� LPSURYH� WKH� DFFXUDF\� RI� URYHU� GDWD� DIWHU� WKH\� DUH
FROOHFWHG�LQ�WKH�ILHOG�

3RVLWLRQ� 'LOXWLRQ� RI� 3UHFLVLRQ� �3'23��� $� PDWKHPDWLFDO� IDFWRU�� DXWRPDWLFDOO\� FDOFXODWHG� E\� *36
UHFHLYHUV��WKDW�LQGLFDWHV�ZKLFK�VDWHOOLWHV�DUH�DYDLODEOH��DQG�WKH�JHRPHWU\�DPRQJ�WKHP�

3URMHFWLRQ��7KH�PHWKRG�XVHG�WR�WUDQVIRUP�DQG�SRUWUD\�WKH�FXUYHG�VXUIDFH�RI�WKH�(DUWK�DV�D�IODW
�PDS��VXUIDFH���$OWKRXJK�WKHUH�DUH�WKHRUHWLFDOO\�DQ�LQILQLWH�QXPEHU�RI�SRVVLEOH�SURMHFWLRQV��D
UHODWLYHO\�VPDOO�QXPEHU�DUH�FRPPRQO\�XVHG���'LIIHUHQW�SURMHFWLRQ�V\VWHPV�KDYH�GLIIHULQJ�DPRXQWV
DQG�SDWWHUQV�RI�GLVWRUWLRQ���:LVFRQVLQ�6WDWH�&DUWRJUDSKHU·V�2IILFH�������

5HDO�WLPH�'LIIHUHQWLDO�&RUUHFWLRQ��'LIIHUHQWLDO�FRUUHFWLRQ�WKDW�UHTXLUHV�XVH�RI�D�UDGLR�UHFHLYHU�WR
FDSWXUH� DQG� DSSO\� FRUUHFWLRQ�GDWD� IURP�D� EDVH� VWDWLRQ� WR� LPSURYH� WKH� DFFXUDF\� RI� URYHU�GDWD�DV
WKH\�DUH�EHLQJ�FROOHFWHG�LQ�WKH�ILHOG�

5HFHLYHU�*UDGH��7KH�W\SH��L�H���UHFUHDWLRQDO��PDSSLQJ�UHVRXUFH��RU�VXUYH\��RI�*36�UHFHLYHU��EDVHG
RQ�LWV�IXQFWLRQDOLW\�

5RYHU� 5HFHLYHU�� $� *36� UHFHLYHU� �DQG� DVVRFLDWHG� HTXLSPHQW�� XVHG� LQ� WKH� ILHOG� WR� FROOHFW� IHDWXUH
ORFDWLRQ� DQG� DWWULEXWH� GDWD�� � 6RPH� URYHU� UHFHLYHUV� DOVR� KDYH� D� UDGLR� UHFHLYHU� IRU� UHDO�WLPH
GLIIHUHQWLDO�FRUUHFWLRQ�
5XJJHGL]HG�� (TXLSPHQW� WKDW� KDV� EHHQ� UHLQIRUFHG� IRU� XVH� LQ� H[WUHPH� �H�J��� WHPSHUDWXUH�� ILHOG
FRQGLWLRQV�

6HOHFWLYH�$YDLODELOLW\��6$���,QWHQWLRQDO�GHJUDGDWLRQ�RI�*36�VDWHOOLWH�VLJQDOV�E\�WKH�'HSDUWPHQW�RI
'HIHQVH��'2'����6$�ZDV�GLVDEOHG��L�H���WXUQHG�RII��RQ�PLGQLJKW�����������LQ�DQ�HIIRUW�WR�EHQHILW
PDQ\�FLYLOLDQ�DFWLYLWLHV�VXFK�DV�WUDQVSRUWDWLRQ��QDYLJDWLRQ��HPHUJHQF\�UHVSRQVH��UHFUHDWLRQ��ZLOGOLIH
WUDFNLQJ��DQG�UHVRXUFH�PDQDJHPHQW���:KHQ�DFWLYDWHG��6$�ZDV�XVXDOO\�WKH�ODUJHVW�VRXUFH�RI�HUURU
DIIHFWLQJ�*36�GDWD��OLPLWLQJ�DFFXUDF\�WR�DERXW�±����PHWHUV�ZLWKRXW�GLIIHUHQWLDO�FRUUHFWLRQ�

6SKHURLG��$Q�HOOLSVRLG�WKDW�DSSUR[LPDWHV�D�VSKHUH�LV�FRPPRQO\�UHIHUUHG�WR�DV�D�VSKHURLG����$Q
HOOLSVRLG�LV�D�PDWKHPDWLFDO�VXUIDFH��DQ�HOOLSVH�URWDWHG�DURXQG�WKH�(DUWK·V�SRODU�D[LV��ZKLFK�SURYLGHV
D�FRQYHQLHQW�PRGHO�RI�WKH�VL]H�DQG�VKDSH�RI�WKH�(DUWK���7KH�HOOLSVRLG�LV�FKRVHQ�WR�EHVW�PHHW�WKH
QHHGV�RI�D�SDUWLFXODU�JHRGHWLF�GDWXP�V\VWHP�GHVLJQ���:LVFRQVLQ�6WDWH�&DUWRJUDSKHU·V�2IILFH��������

:D\SRLQW��$�SRLQW�ZLWK�NQRZQ�[�\�FRRUGLQDWHV�XVHG�IRU�*36�QDYLJDWLRQ�SXUSRVHV�
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;,� 5()(5(1&(6

+XUQ��-���������*36��$�JXLGH�WR�WKH�QH[W�XWLOLW\��6XQQ\YDOH��&$��7ULPEOH�1DYLJDWLRQ��/WG�

8QLWHG�6WDWHV�*HRORJLFDO�6XUYH\���������&RQWHQW�VWDQGDUG�IRU�GLJLWDO�JHRVSDWLDO�PHWDGDWD��5HVWRQ�
9$��)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH���:�GRFXPHQW�DYDLODEOH�IRU�GRZQORDG�RU�YLHZLQJ�DW�
KWWS���ZZZ�IJGF�JRY�VWDQGDUGV�VWDWXV�WH[WVWDWXV�KWPO

:LVFRQVLQ�6WDWH�&DUWRJUDSKHU·V�2IILFH��������:LVFRQVLQ�FRRUGLQDWH�V\VWHPV���0DGLVRQ��:LVFRQVLQ�
%RDUG�RI�5HJHQWV�RI�WKH�8QLYHUVLW\�RI�:LVFRQVLQ�6\VWHP���:�GRFXPHQW�DYDLODEOH�IRU�YLHZLQJ�RU
SXUFKDVH�DW��KWWS���IHDWXUH�JHRJUDSK\�ZLVF�HGX�VFR�VFR�KWPO


